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PRY-FARMING INVESTIGATIONS IN THE UNITED 
STATES. 


By Ltjman J . Briffrjs, M S., Vh.D. 

In charge of Biopli^sicul InveBtigations, United States Department of Agriculture. 

Vnunted before. Section M of the British Association for ike 
Advancement of Science^ Melhonrne, Australia^ 

(Continued from page 4.5o.) 

Influence of the Distribution of Rainfall on Farm Practice. 

Tho different distribution of the rainfall in the inter-inonntain 
diiitrict and in the Great Plains, lias ied to interesting differences in the 
farm practice of these regions. 

Spring wheat is not a successful crop in the inter-mountain district, 
for two reasons: (1) The land cannot be fitted for sowing until late in 
tlie season, owing to the spring I'aiiis ; and (2) the driest part of the 
spason occurs when' tlie spring wheat crop is maturing. A large acreage 
of winter wheat is, however, grown. In fact, the dry-farming activities 
of tins section are devoted almost wholly to the growing of winter wlieat. 
The stubble is not usually ploughed until spring, the land being very 
dry and hard in the fall. The stubble also keeps the winter snows from 
drifting, and thus holds the precipitation on the land. As soon as the 
spring rains have ceased, the stubble and the early growth of weeds are 
turned under, and the land is kept fallow until the following autvimn. 
file low rainfall during the summer makes it possible to destroy the 
weed-growth, and maintain an efficient surfai^-mulch, at a compara- 
tively low cost. In tho autumn, wheat Is again sown. The crop makes 

1-2710. 
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a good part of its growtli ■while the temperature is cool and the evapora- 
tion low, and, in addition to Uie stored moisture, has the advantage of 
the seasonal precipitation d’uring its growth period. 

One serious difficulty in dry-farming operations in regions of winter 
rainfull occurs in connexion with the seeding of winter wheat on fallow 
land. The surface mulch of the fallow is often dust-dry in tlie fall to 
a depth of 4 inches or more. If the farmer drills his grain in the dust, ■ 
the seed remains inert until a rain occurs. If the first rain is insufficient 
in amount to soak through the dry mulch to the damp soil below, the 
seeds germinate, but the rootlets of the seedling plants do not reach 
the stored moisture below the intervening dry layer, and the plants soon 
die. On this account, farmers usually wait for fall rains before sowing 
wheat. If the seeding is thereby delayed until late in the fall, and 
freezing weather follows, the young plants are injured and ■weakened. 
And if this is followed by an “ open winter,” so that the wheat plants 
are not protected by a covering of snow, “ winter killing ” is often very 
severe, atid the crop is practically a failure. 

Drilling the wheat to a depth sufficient to place the seed in moist 
soil would appear to be a possible solution of this ])rohlein, but this is 
often found impracticable, and the seedling plants have great difficulty 
ill forcing their leaves to the surface. It is possible that a solution 
of the difficulty may be found in a seed-drill which has recently been 
developed, which throws the dry surface soil in ridges, and plants the 
grain in moist soil at moderate depths in the intervening furrows. This 
plan is not practicable in windy regions, for the furrows would soon fill 
with dry soil. 

Ill striking contrast iviih inter-mouulain praciico, spring wheat h 
grown extensively in the Great Plains, especially in the central and 
northern part. The spring-sown crop escapes the dry fall and all danger 
from winter-killing, while tlie land, having been recently worked, is in 
better condition to absorb the suminer rainfall. Inter-tilled crops are 
also grown to a nnicli greater extent than in the inter-mountain district, 
maize being especially popular in the northern part of I he Great Plains, 
and the sorghums (milo, kafir, sorgo) in the southern part. The inter- 
tilled crop has in many sections largely taken the place of fallow, spring 
wheat now being extensively grown on disked corn land. 

Pallow is used extensively in the Great Plains, but experiments by 
the Office of Dry Land Agriculture, under the direction of E. C. 
Chilcott,* have shown that alternate cropping and summer tillage in 
many sections is less profitable than simple three-year rotations, 
esi)ecially those in which spring wheat is grown on disked corn land, 
and even less profitable than continuous cropping. Summer tillage is 
not so well adapted to a summer rainfall as to a winter precipitation, for 
the summer rains repeatedly pack the mulch, which necessitates frequent 
cultivatiou to keep the land in a receptive condition, and to destroy the 
weeds which spring up after each rain. Summer tillage, however, affords 
some insurance against total loss of a crop during a dry season, whicn 
means disaster to the farmer with work-animals and cows to feed ; and 
this element of insurance will doubtless always he a factor with the 
small farmer, even if summer tillage docs not give the greatest returns. 

* A stiirly cf crop rotations aucl caltivation methods for the Plains area. — United Stutes 

Department of Agriciiltiire, Bureau of Plant Industry, Bulletin 1S7, paice 8. I'.IIO. 
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Owing to the frequent iiigh winds in the Plains, the blowing of the 
[iiulf^h on summer- tilled land sometimes becomes a serious problem. It 
is highly important, in fallowing the Plains, to keep the surface of the 
soil in a rough condition ; in other words, to maintain a clod-mulch on 
the fallow rather than a dust-mulch, a practice which is also advantageous 
in the absorption of rainfall. On lands subject to blowing, the practice 
of cultivating in strips is sometimes followed. The strips are laid out 
at right angles to the prevailing winds, and alternating strips are 
planted to grain or an inter-tilled crop. Jardine* has recently 
emphasized the value of the lister in checking blowing in extreme cases. 
This implement opens a broad shallow furrow, throwing the dirt on both 
sides. Groups of two or three furrows each are listed at distance of 
from 5 to 20 rods across the held at right angles to the wind. The 
lister tends to form clods, wliile the disk-harrow, except in moist ground, 
tends to pulverize the soil, and this must always be avoided iir soils 
subject to blowing. 

Depth of Root System in Relation to Storage of Soil Moisture. 

The great depth to wliicii <-he roof.s of many of our cultivated plants 
extend has a very important bearing on the practicability of storing 
moisture in the soil. Burrf has found that oats, spring wheat, barley, 
and corn growing on tlie loose soils of eastern Nebraska use the water 
to a depth of 4 feet or more, while winter wheat feeds to a depth of 6 or 
7 feet. Excavations made in winter wheat plots in Utah showed the 
root system to extend to a depth of 7 feet.J 

In a soil which can store 6 per cent, of growth water,” there would 
l>c available, in a section 6 feet in depth, 600 tons of water per acre, nr 
enough for the production of 13 bushels of wheat in the central Great 
Plains. § For a root ponotrntion of 4 feet, this amount would be reduced 
approximately one-third. 

When the system of alternate cropping and fallowing is employed, 
water seldom moves below the zone occupied by tlie roots of the wheat 
plant. This lias takcii place, however, at the Dickinson Experimental 
Farm in western North Dakota. The water which moves below the 
feeding zone is practically lost to the plant, and remains undisturbed 
from year to year. An argument often advanced in favour of deep 
ploughing is that the dejoth of root penetration is thereby increased. 
The futility of this argument, so far as dry-farm soils are concerned, 
becomes evident when it is realized that the normal penetration of roots 
in the iuter-inountain and Great Plains soils is far l^low any depth that 
could possibly be reached with the plough. Deep ploughing may possibly 
increase the absorption-rate of rainfall when the precipitation-rate is so 
high as to saturate the surface soil temporarily; but this effect can also 
be secured by leaving the surface rough and corrugated when cultivating, 
^iany of the field tests of the Office of Dry Land Agriculture have failed 
to show any increase in yield from deep ploughing, an operation which 
^eans an added exneuse to an industry in which economy in labour must 
be rigidly exercised to show a reasonable profit. 


* Ain. Sot-. A'lrofi. iia. 1013. 

U*'s(*:tr<’h Bnlli'tin Xo. Xohra.sk.'i Exporimnif’. Station. 101+. 
t Merill. — Bulletin 112. I'tah F.^periiiiont St.'ition. 1010. 

J Britii’s nnil Sliniil^. K<‘]ative w.xter reqniremrnt of plant?. —•/oMn**;/ of Aiirlt'idt.ural Research, 
1 iiiteij State.? Dep irtmenl of Ajirionlture 3. 1, 1914. 
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Loss Of Water from Weeds. 

A relatively small proportion of the total annual rainfall is conserved 
in the fallow. The maximum quantity of stored moisture available for 
crop seldom exceeds 4 inches of rainfall in sections where the annual 
rainfall ranges from 13 to 18 inches. This low efficiency is due in part 
to loss from run-off, but mainly to surface evaporation, and to loss 
through the transpiration of weeds. Numerous measurements have 
shown that a rainfall of less than J inch does not contribute to the 
permanent store of moisture in the soil unless the surface soil is already 
wet from previous rains. If the rainfall penetrates the soil below a 
depth of 6 inches, its rate of loss due to evaporation is low. But if 
the fallow is weedy, the stored water is lost through the transpiration of 
the ])lantb almost as rapidly as if the moist subsoil were freely exposed 
to the air. The water requirement of weeds is fully as high as some of 
our most valuable crop plants. For example, pigweed {Ainarantlini 
rctrofiexus)^ tumble-weed {Amaranthua yrcrcizaii^), and Russian thistle 
{Sahola pestifer), have a water requirement as high as the millets and 
sorghums, while sunflower (Helianthufn priiolann), and lamb’s quarters 
{Chenepodium nlhnm) rank higher than many of the legumes.* Tlie 
dry-farmer can therefore produce a valuable forage or grain crop with 
no greater expenditure of water per pound of dry matter than is lost 
through the weeds on his fallow. 

Determination by W. W. Burr,t in Nebraska; R. W. Edwards^ 
and J. G. LilhJ in Kansas; and C. B. Burrtieister, J in Texas, all uinte 
in showing that the evaporation loss from land from which the weeds 
are sliced off with a hoe is but little greater than from cultivated plats. 
In other words, cultivation is effective in conserving water mainly through 
the destruction of weeds rather than in the reduction of surface' evapora- 
tion. This is well illustrated by Dili’s measurements at Garden City, 
Kansas, as shown in Figure 3. The moisture content of the mulched 
plat did not differ markedly from the plat on which the weeds were 
kept sliced off willi a sharp hoe ; while the plat on which the weeds were 
allowed to grow was dried out to a depth of 3 feet. 

A striking example of the loss of moisture from weeds is also shown 
in experiments by P. V. Cardon,§ at Neplii, Utah. Winter wheat was 
grown on four plats by the summer fallow system, one-half the plats 
being in wheat each year. Two plats were fall-ploughed each year, 
and during the following summer, one plat was cultivated to destroy the 
weeds, while the other was left untouched, except to clip the weeds in 
time to prevent tJie seeds maturing. In the autumn, both plats were 
sown to winter wheat. The experiment was conducted for four years, 
and during this time the yield from the cultivated plat averaged 
4 bushels more per acre than from the weedy plat. 

The loss of moisture in these plats as the season advanced, due to 
tlie demand made by the weeds, is illustrated in the accompanying 
graphs, Fig. 4. That this loss is primarily due to the weed cover, and 

• and Shantz . — Jonmal of Agricultural Research, United Dopiirlinont of .\gricultuT 

•3, 60, 1914. 

f Roaearch Bulletin Xo. 5, Xebra.^ka Experimental Station, page 61, 1914. Tti co-Opcralion with 
the OlRt-c of JJry Laud A}:riciilturc and Riophysinal Investigations. 

♦ Office of Dry Land .\«.zrkulture in co-operation with the Office of Biophysical ln%estigatioiis. 

§ Office of Cereal Inwstigations in co-operation with the Office of Bioph\'fiical Invcstication'=. -5^^ 
Tillage .and rotation experiments at the Xephi Sub-station, Utah, United States Department- 
Agriculture, Bulletin 157, 1914. 
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not to direct evaporation, is supported by the fact that in other experi- 
ments at. this station, spring-ploughed, uncultivated fallow on which the 
weed-growth was slight was practically as effective as cultivated fallow 




Fi?. 3. — Loss of moisture from a iniilolu’d plat in compaiisoy with a plat 
hie surfacH of wiiich has been scrapetl with a hoe to <‘iit tlie weeds, and with a 
plat on wliich the weeds are allow^ to grow. It will be seen that the mulclied 
plat mid the scraped plat difl'cr little in oircetivenoss in conserving water, wiiile 
the wi-ejs reduce the moisture content to a depth of 3 feet. 

in conserving moisture. The average moisture content (6 feet in depth) 
of the weedy Nephi plat was, at the time of the spring sampling, 0.8 
per cent, below tlie culFivated plat; and at the time of the fall sampling, 
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4.5 per cent, below tlie cultivated plat. This loss in moisture during 
the summer is equivalent to 3.5 inches of rainfall Hored in the soil. 
This amount of water is sufficient, according to the water -requirement 



Fig. 4. — Loss of Avater from cultivated and weedy plats at Neplii, 
Ulali, as tlie season advances. 


measurements ot Briggs and Shantz*, to produce 10 bushels of wheat 
per acre at Akron, Colorado, where the evaporation is the same as at 
Nephi. Tn 1911, the actual increase in yield of the cultivated plat 

• Bria:i;3, L. J.. and Shantz, H. L. Relative water requirement of plants . — Journal of A.gTictiUv.rai 
lUsearch, United States Department of Agriculture, 3, 1, 1914. 
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over the weedy plat was 11 bushels per acre. During the other years, 
tlie yield was reduced by winter-killing, so that the water supply was 
not the primary factor in determining production. Surely no more 
convincing proof is needed of the necessity of keeping fallow land free 
from we^s in regions where the moisture supply is of primary 

importance ! 


Growth-water. 

It has long been known that a part of the soil moisture is held so 
tenaciously that it is not available for the growth of plants. Sachs, in 
1859, appears to have been the first to recognise that the percentage 
of lion-available moisture varies greatly with the type of soil. This is 
a matter of fundamental importance in the interpretation of soil-moisture 
observations, for the water unavailable for growth ranges from 1 per 
cent, or le^ss in sand, to 30 per cent, or more in the heaviest types of 
clay.f Obviously, then, the percentage of wafer in the soil that is 
available for the growth of plants, or the "growth-water/’ as .Fuller;!; 
has termed it, cannot be determined until this unavailable residue is 
known. 

Alway§ has used the hygroscopic co-efficient, i.f., the percentage 
amount of water that a dry soil absorbs on exposure to a saturated 
atmosphere, to represent the unavailable portion. Briffjrs and Shantzjj 
have measured the inoisture content at which plants undergo permanent 
wilting when growing in a limited soil mass, protected from surface 
evaporation. By permanent wilting is meant a condition from which 
the plants cannot recover when exposed to a saturated atmosphere.^ 
The percentage of moisture remaining in Ihe soil under .such conditions 
has been termed the “wilting co-efficient” of that particular soil, and 
has been found to vary slightly with the kind of plant used as an 
indicator, The “ wilting co-efficient ” in connexion with a total moisture 
determination provides a means for calculating the growth-water,” the 
latter being the surplus above the wilting co-efficient. By the aid of 
such determinations it is possible to calculate the amount of stored 
growth-water — the bank balance, so to speak, in the water account, 
against which the crop may draw. 

It is not necessary always to measure the wilting co-efficient directly, 
since it can be calculated from other physical properties of soils that can 
be more readily measured. Thus the moisture equivalent, hygroscopic 
co-efficient, and mechanical composition have all been shown to bear a 
linear relationship to the wiltincr co-efficient,** Of these indirect 
fnethods, that based on the moisture equivalent-r f is the most rapid and 


♦ Bnc 2 s, h. -T.. an'l Sjiantz. K. 1,. The wiltins co-effirient for different plant?: nnd its indirect 
^iftPriiiination. — Pnifod .States Department of Afirk'iilture. Burc:ui of PJ.atit luduslrv Bulletin 230, 
1912, pfi2!-g 

♦ Tiotanicfil Gazellf, 53. page 513, 1012. 

^ Jourrutl of Agrieulliirai Science, 2, 1908, pase .334. 

II Op, pit, 

^ -Ag the plnnt apprmches a wilted condition its transpirotion is reduced. Eiirthermoro, as soon 
ocrurs it is necessary to transfer the plant to a satnMtcd atmospheie in order to determine 
wJiPtnrrthe observe*! wilting is teinpor!ir,v or permanent. ron.sc(|iientIy during the final stages of a 
wiiUng eo-efficient determln-ition the transpiration r-ite is greatly reduced. 

*♦ Briggs and Shaiitz. Op. cit. 

tt Briggs and McLane. Jovm. Am. Soc. Agrtyn., 2, 1910, page 138. 
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satisfactory. The latter represents the percentage of moisture remaining 
in the soil when brought into equilibrium with a centrifugal force 1,000 
times that of gravity. The wilting co-efficient is approximately one-half 
the moisture equivalent. 

WHUAT, rALLOW. 



Fig. .5. — Moisture conditions in spring wheat and fallow plats at Akron, 
Colorado, to a depth of 0 feet. The dotted lines represent the wilting eo-eltcieiit 
for each foot section. 

Wliere a small grain crop has extended its root system to a depth of 
4 feet or more, the moisture content of the sec.ond and third iS' 
sometimes reduced below the wilting co-efficient. This is practically 
sure to occur if the crop is suffering for water, for plants are able to 
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teduce t-be moisture content far below the wilting co-efficient while in 
a wilted condition, or during the ripening process. But it appears also 
to take place while the crop is still growing, provided the root system 
js in contact with growth-water in some other part of the soil mass.* 


DICKINSON. N. D. aCfCNSON . N.D. 

l^/S. 



oilier words, where the root system is already established, the crop 
is able to reduce tlio moisture content below the wilting co-efficient, and 
can use this to supplement the growth-water that it is drawing from 
h\m- levels, (Sfe Fig. 5, 1911.) On tlie other hand, crop plants 

. * Bristja, j,, , 7 ,^ and Shant*. H. L. Application of wilfcinff co-cfflciciii ilct^rmhiations to agronomic 

’'ivest,iiiations.-k7o7/r». Am- Sor'. Adroit. 3, 1911. page 2S0. 
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show no tendency to send new roots into soil in which the moisture 
content is reduced to the wilting co-efficient. (See Pig. 6, 1911.) 

An example of the application of the wilting co-efficient to the inter- 
pretation of moisture determinations is shown in the accompanying 
measurements by W. M. Osborne, f at Akron, Colorado (Fig. 5). The 
change in moisture during the season in each foot-section to a depth 
of 6 feet is shown graphically by the solid lines. The dotted lines 
represent the wilting co-efficient for each foot -section. The first chart 
(1911) represents the moisture conditions under a crop of spring wheat 
during a dry season, the crop being practically a failure. It will he 
seen that in the spring there was available moisture in small amounts to 
a depth of 6 feet, the greater part being in the upper 3 feet. The crop 
had removed the growth-water from the first foot by 1st June ; from 
the second and third feet by 15th June; from the fourth foot by 15th 
July; while the fifth and sixth feet still contained a limited amount of 
growth-wat-er at harvest time, altbougli the moisture had been reduced 
in each case. 

The second chart (1912) shows the moisture conditions in the sHme 
plat during the next summer while the land was in fallow. At the 
time the spring samples were taken, the moisture content of the surface 
foot of soil was practically up to the field-carrying capacity of this soil. 
With the advent of the seasonal rains, the surface foot began to deliver 
to the section below. It will be noted that the change in moisture 
content does not take place simultaneously through the soil mass, but 
is progressive from foot to foot, each section delivering water to the 
section below as it rises to its field-carrying capacity. When the 
moisture supply is below a certain percentage, dependejit upon the sail 
in question, capillary adjustment in that soil is very slow. Plants, in 
order to avail themselves of all of the- growth-water, must consequently 
develop a root system which permeates the soil mass from which water 
is being drawn. In other words, when the moisture supply is limited, 
the capillary distribution becomes so slow as to be effective only through 
very small distances. Plants having a coarse root system, such as maize, 
when used as indicator plants, might be expected to give a somewhat 
higher wilting co-efficient than plants with fine root-systems like the 
small grains, and this has been observed to be the case.| 

The first chart in Fig. 6 represents the moisture conditions, a« 
measured by J. C. Thysellf, in a barley plat at Dickinson, North Dakota, 
during the dry season of 1911. This plat is normally seeded to barley 
each year. Inspection of the chart will show that at the beginning 
of the season the moisture content of the second and third feet was at 
the wilting co-efficient, to wljich it had been reduced by the preceding 
crop. A good supply of growth-water was present in the fourth, ^ftli. 
and sixth feet of the soil, but the roots were unable to penetrate the 
intervening dry layer, and the crop was a failure. In 1912 the crop was 
destroyed by hail, -so that the plat was virtually in fallow during this 
season. The rainfall in 1912 was ample, arid the soil was well supplied 
with water in the spring of 1913, as shown in the second part of the 


t Office of Dry Land Agrivalture in co-operation with the Office of Biophysical Investigations, 
t Briggs and Shantz. Op. cit. 
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chart. During this year, a heavy crop of barley was grown, which was 
produced in part with water present in the soil in 1911, but unavailable 
to the 1911 crop because the intervening soil was reduced to the wilting 
co efficient before the root system was established. It would be difficult 
to interpret these moisture conditions without the aid of the wilting 
co-efficient determinations, especially where the moisture retentivity of 
the soil and subsoil is iiot the same, as in the case of the Dickinson soils. 

The growth-water content at seed time and harvest in two plats at 
Akron, Colorado, is shown graphically in Fig. 7, for six years. These 


A VAiLABia SpRiNo Am WiftviSTMoji ru/ta CoMranr. Akron- Colo. 

'^>3 rd)3 

Sdnplirtj g,27 4*7 B-ZS 3-l7 M9 4-6 *-« «>-j» 4-9 8*7 jO -29 4-1 7-z4 



Fig. 7. — Growth-water al seed time and harvest in spring ploughed (A) and 
fall ploughed (B) plats continuously cropped to grain. 


plats form part of the cultural experiments of the Office of Dry Land 
Agriculture, and are continuously cropped to spring wheat, A being 
s}>ring-ploughed, and B fall-ploughed. The width of the shaded portion 
in each foot-section shows the amount of growth-water.' It will be 
noted that the growth-water was in every instance practically exhausted 
at harvest time, with the exception of the surface foot, which, in some 
instances, liad been moistened by rains near the harvest period. It also 
appears that at this station the time of ploughing has little influence 
en the soil moisture content. 
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Maintenance ot the Fertility of the Dry Farm. 

Tlie maintenance of fertility under a system of continuous grain 
farming, such as is practised in many dry-farming sections, bids fair 
to become a more and more serious problem as the years advance. The 
period of cultivation of much of the dry-farm land has been so short 
as to afford no information on this point. In any event, it is hardly 
a problem that can be taken up with the man who breaks the virgin 
land. His first concern is for bread, and his chief desire is to draw 
upon the resources of his land to its fullest capacity. It is only after 
a marked decrease in production lias occurred that he will listen to 
measures designed to maintain the fertility of the soil. Happily, grain 
farming, as practised on some of t?ie oldest dry-farms in Utah, does 
not yet appear to have diminished the productiveness of the soil. This 
is doubtless due in part at least to the fact that the wheat has been cut 
with a header (or more recently with a combined harvester) which leaves 
most of the straw on the land. Stewart and Hirst* have found that 
the humus and nitrogen content of the surface soil of the wheat lands 
farmed for ten years or more, has not fallen below that of adjacent 
virgin soils. In an earlier investigation, Stewartf found that the oldest 
wheat lands in Utah, under cultivation for fourteen to forty-one years, 
either continuously or by summer-fallowing methods, had showed no 
loss in humus or nitrogen in the surface foot. The second foot of the 
cultivated soils showed, however, a slightly lower nitrogen content than 
the virgin land. The yield also appears to have been maintained. 

A wanton waste of organic matter occurs in many dry-farming 
sections in the northern Great Plains, and in California. The stubble 
is burned to make the ploughing easier and to destroy weed seeds, and 
the straw stacks are burned in the field because tliey are in the path of 
the ploughs. As the ploughing season approache.s, the horizon is often 
lighted at night in every direction by the flames of the burning stacks. 
Even where straw alone has been removed, grain farming in the Great 
Plains has resulted in a marked decrease in the nitrogen and humus of 
the soil. Atway+ has shown that the cultivation of the loose soils of 
Nebraska lias been accompanied by a marked reduction in nitrates, 
total organic matter, and humus. He attributes the greatest loss of 
these components to the washing o: blowing away of the surface soil. 

Snyder§ found that the loss of nitrogen from four Minnesota grain 
farms in ten years was from four to si^ times that removed by the 
crops. I'his loss he attributes to the rapid breaking up of the buraus 
under cultivation. Where legumes were grown, crop-rotations practised, 
live-stock kept, and the farm manure used, the nitrogen content of tbe 
soil was maintained. This practice the dry-farmer of the Great Plains 
must eventually adopt, as far as his conditions will pennib, if a per- 
manent agriculture is to bo assured in these sections. The American 
dry-farmer lias much to learn from Australian practice in the use of 
stock, especially sheep, on the dry-farm. 


♦ JoHrn. Am. .Soc. Atjron.. B. 49,1914. 
t Utah Experiment Station. BaUctin, 109, 1910. 
t Bulletin 111, NchTaska Expeiiment Station, 1909. 
I Bulletin 84. .Hinne-tota Experiment Station, 1908. 
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The Water Requirement of Different Dry-farm Crops. 

A word must be said in regard to the importance of considering 
tlio water requirement of crops grown on the dry-farm. Otiier tilings 
being equal, those crops which are most efficient in the use of water are 
obviously best adapted to dry-land conditions. The great success of 
millet, sorghum, and maize in American dry-farming is due in part at 
Ica.st to their remarkable efficiency in the use of water. Tile amount 
of water required for the production of a pound of dry matter of some 
strains of alfalfa is four times that required by millet, where the two 
crops are growing side by side. Different varieties of the same crop 
often exhibit wide differences in water requirement. Tlie following 
figures represent the range in water requirement due to varietal differ- 
ences as measured by Briggs and Sliantzf in the (Ireat Plains. 


Table III. — Varietal Range in the Water Requirement or 
Different Chops. 


Crop. 

Pounds water ri»<iuired to produce one pound of 
dry iDiittor of the 

Most efficient variety. 

l/cstst olfleient variety. 

Millet 




201 = 15 

444 ^ 9 

^^0.50 




268= 1 

341 ^ 10 

Sorghum . . 




285 = 3 

4R7 0 





3ir» = 3 

413 = 5 

Wlicat 




473 = 8 

559= 4 

Bai'lev 




r>02 = 4 

578 = 13 

Oats 




559 = 8 

622 = 9 

Clover 




789 = 9 

805 ^ 5 

Alfalfa 




651 - 12 

903 = 9 


These wide crop and varietal differences in water requirement suggest 
great possibilities in the development of strains for dry-land conditions. 
In fact, the measurement of the water requirement affords a novel and 
promising method of attack in the breeding and selection of dry- 
land crops. 


t Jci'-trml oj A’jriailUirat llescivck, UniteU Stifas Department of .Agriculture. S. SB 1014. 
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THE MAIZE-PRODUCING INDUSTRY IN VICTORIA. 

By Temple A. J. S?nith, Chief Field Officer. 

(Continued from page 381.) 

ISTERCULTIVATIOX. 

In twelve to fifteen days after plauling, the maize should he above 
ground 6 or 7 inches, and at this stage the harrows should he run over 
the field across the rows ; in this way the niaxiininn amount of good will 
result with the niininmni amount of damage. If the maize has growti 
to a greater height, and the harrows are liable to break the steins, this 
operation must be dispensed with. Later on, the cultivator .should he 
run between the rows at intervals, or following any rainfall that cakes 
or crusts the surface, and cultivation should continue until the maize 
is 6 feet high. Shallow working at a depth of not more than 3 inches 
at first, and at a still less depth as the crop grows, until the last two 
cultivations are merely skimmers. The maize roots are very fine and 
numerous. I’hey must have air, and breaking the surface of the soil 
admits air easily. Weeds arc‘ kept down in this way, and the rainfall 
readily admitted to the soil in the right places, the broken surface also 
prevents loss of moisture by evaporation, which can otherwise take place 
at the rate of 300 to 400 tons of water per acre in three to four dry 
weeks; such a loss might easily mean the difference between profit or 
loss on the crop. hJitrifieation is increased, and further phosphoric acid 
and potash supplies liberated. Tyne cultivators do more effective work 
at this stage than discs, letting the fine soil fall to the bottom and bring- 
ing the lumps to the top, the surface is thus more open. Hilling is not 
recommended, as generally more barm than good is done; only when the 
maize i.§ falling badly should it he praelisiul. Tnterciiliivation i.s ju-sl: 
as important on e.\aetly the same line.s for fodder maize as for grain, 
in order to get the highest food values and quantities. 

Sl'CKEKING, Tori’TXG, T)ET.ISSELr.TXG. 

Suclering is rarely practised, though some maize varieties are had 
in this respect, the effect of suckeriiig on the yield does not, as a rule, 
compensate for the labour involved, and it is only where the suckers 
can be used as fodder for dairy cows or some other purpose that it will 
pay. When suckering, care should be taken not to injure the main 
plant; cutting with a heavy butcher’s knife is the best plan. 

Topping, except where fodder is required, is not advisable, the yield 
being affected. The greatest nutritive value in the green plant is in the 
upper portion as fodder, and only as fodder is it of value. 

De-tasselling has proved a mistake, the yield being depreciated 
thereby. 


Sowing Oatcu Onoi’s. 

The habit of sowing clovers, rye, vetches, &c., amongst the maize 
before harve.sting is not generally adopted in Victoria, though in some 
eases it might be advantageous both from a fodder point of view, and 
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also as a useful rotation, for reasons previously given under “ Eotation 
Cropping.” A good start is often secured in this way for winter feed, 
the maize protecting the young grasses and crops throughout the 
autumn. 

Haevestino. 

Maize is generally allowed to ripen well on the stalk and remain 
until May, June, or July, before picking the ears is attempted. Some 
varieties are, however, ready well before this period, and could, if 
required, he picked as early as March and April. There are several 
different methods in vogue, the most popular and probably the best 
being to pick the ear and husk it at the same time, the cobs being then 
bagged and taken to the crib or bin, where it is left to dry. The crop 
must be quite ripe before the husking can be done in the field. The 
cost of so harvesting is 6d. per 4-bushel bag of cobs. 

It is claimed that a satisfactory machine is now in use for gathering 
and husking cars; it is, however, cumbersome, requiring six hor,5es to 
pull, and is only effective where the maize stands up well, and the work 
is done on a large scale. 

Where husking is done by hand, a short knife blade in a sheaf 
strapped across the palm of the hand is of great assistance in removing 
a refractory hn.sk. 

In some cases the ears are harvested with the husk on and carted to 
a shed, where later on the husk is removed. This is not alw.ays a safe 
practice, as the ears may contain too much moisture, and when thrown 
down in hea])s mould is liable to occur, and damage the quality, colour, 
and gerniinaliiig power of the grain. 

For silage, the right stage to harvest maize is when the grain is just 
beginning to harden from the milk stage; at this time the. crop has 
Diiide its maxiimun growth. Tliere is more sugar in the stalk, and the 
liigliest degree of food value has been readied. It is better to cut a 
little on tile ripe side than loo green, alway.s bearing in mind (hat at 
least 70 per eent. of moisture is necessary for the successful making of 
silage. The addition of water spidnkled over the silage as it is put into 
the silo, if on the dry side, will he of advantage. The crop should be 
carted to the silo or stack as soon as cut, and at least a depth of 5 feet 
piled in and well tramped each day. The great .secret in making silage 
is the exehision of air, tight and dose packing with pre.ssure being the 
best means of obtaining this condition. All silage is better for being 
clMffed, as it lies closer and is more easily handled when required for 
feeding purposes; there is also less waste. Where stack silage is made 
of the wliole. stalk it is imperative that the stalks- he straight, lengthways 
in the .slack, ofhei’wi.se It will not pack well. A good dose of water on 
top of the silage when the stack is finished will heemetically seal the 
surf, ice, after which weights can he put on in the shape of sand hags, 
rails, logs, or any convenient material. 

Silage in the silo should he removed in layers from the top at the 
rate of from 12 inches to 24 inches per day; at a lesser rate the air will 
penetrate, and sour or mould the silage in the surface layers, slightly 
reducing its palatahility. In stack silage, the weights can be removed 
from the end a few feet, and thrown hack on the stack, and the silage 
cut in benches, with a hay knife, sharp steel spade, or axe. 
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About 40 lbs. of good silage is a daily ration for a cow, but to get 
full value as a food, it should be mixed with 5 to 10 lbs. of oaten hay 
or 2 lbs. of bran. 

For sheep, 14 lbs. to 2^ lbs. per day wOl be found suiRcient to keep 
them ali\'e, young growing sheep requiring more than the matured 
animals. For sheep especially, the addition of a few oats fed with the 
-silage will make a good balance ration. 

Stover. 

An immense waste of fodder takes place every year in the maize 
stalks, which should be turned to a profitable account by making them 
into stover, as is the ease in the maize-growing districts in America, and 
in times of drought, such as are experienced in Victoria from time to 
time, large supplies of valuable fodder could be supplied in this wav 
with considei'able profit to growers. 

There is roughly 20,000 acres of maize grown in Victoria, and taking 
the average yield of stalks at a low estimate, viz., 6 tons per acre, 120,000 
tons of fodder could be obtained from such a source. 

The feeding value of stover is nearly equal to that of oaten straw, 
as is shown hereunder, vide Thomas Shaw, on Feeding Farm Animals. 



Tot-il Dry 
Matter. 

Urotcin. 

Carbo-liydrates. 

Fat. 

Fuel Value. 

Oat straw 

{)0.S 

1.20 

38.64 

0.70 

77.310 

Stover 

59.5 

1.98 

33.16 

0.57 

67.766 


This is admittedly low, but in times of drought and scarcity of 
fodder, would be worth from £2 to £4 per ton, and might be the means 
of sa'viiig a large number of slock to the State and the individual. The 
COST of making stover should not exceed los. per ton, and, at the same 
time, the .stalks of the maize being cleaned up, a process which, under 
present systems in Victoria, is a matter of ex])ense to the grower. 
Haiwe.sters are used in America to cut the crop when ripe, .stalk, eol), 
and husk together; the whole is then stocked in open stocks to allow free 
circulation of air to allow the ears to dry without, danger of mildew, 
and later the ears are pa.ssed through a machine which husks and threslies 
the grain. 

The stalks are then passed through a shredder, and the material so 
obtained stored away for use. The object of cutting the whole crop 
is to save the greatest possible feed value in the stalks, -which, if left to 
dry in the field, would deteriorate more or Jess. 

In feeding maize stover to stock, some hotter quality food, sueli as 
bran, lucerne, oats, &c., should he mixed with the stover, wliicli, b.v 
itself, is only equal to straw chaff. 

(To hr c(fiitinurd.) 
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THE WALNUT. 

(Continued from page 473.) 

C. F. Cole, Orchard Supervisor. 

PROPAGAT r — coniinued. 

Nvrhery Grafting. 

The successful propagation of any selected variet}* of the walnut 
either by grafting or budding is not so easily accomplished as ordinary 
thiiits, such as the apple or pear. 

The operation of grafting or budding requires to be carefully per- 
formed by a skilled and practised hand. Kven when performed by the 
skilled and under the most favorable condilious, tlic a^■{^^’age 
p<;i'ceiUage of successes would be con.sidered unsatisfactory compared 
with the I'esuits from the same class of work upon the coiniuouer fruits 
of commerce. 

The propagation of this nut is carried out by grafting or budding 
at the proper seasons of the year, although grafting is the niost 
favoured, budding may be practised in conjunction with it. Grafting 
iias a dcckleO advantage over budding, as, with the u'alnut, it is easier 
and more quickly performed, and usually greater success results. There 
arc many metliods of grafting; whichever is adopted needs skill and 
practice. 

The following method described and rcoouuuended for rmrscry work 
!jy the writer is one that has proved to be most successful, both with the 
^Yahlut and other species of fruits difficult to propagate. It is pracli- 
cally a combination of the cleft and whip grafting methods. The 
iidvantage is tliat three surfaces upon (ho cut scion come in oontaor with 
equal parts of the cambium, or inner bark, upon the stub of the seedling 
root stock. (Plates 34b, 35(\) 

The time to commence grafting operations i.s in early spring before 
tlie seedling trees commence growtli, fiiiisliing by the time they are 
C'Oiiiiiig into leaf. 

(rrafting wood for scion purpo.ses of any de^iivd variety should be 
cToseii from trees of productive, healthy, and vigorous habit. Well- 
aiatured wood of the previous season’s growtli with little pith and full 
buds spaced not too far apart should Iw selected. Two-year-old wood 
may be used if it has good bud-s, and should be cut from the tree 
during tlie winter and after growth has become dormant. Scions cut 
from trees wdiilst the .sap is active should not bo used. The grafting 
wood from the tree, if it is to retain its moisture and vitality, must be 
cither buried in moist sand, sawdust, sphagnum mo.ss, or heeled in in a 
cool .dieltered place, shed or cellar. Care must he exercised in seeing 
fhfit llio material is moist and kept so; exeessively wet or dry condi- 
tions are injurious to the wiiliuit scion. When grafting, unhealthy 
scions and dark wood should Ik* discarded. Upon the removal of the 
P'affing wood from the sand, rinse caiTfuIIy in elean soft cold water 
ty remove any grit that might tend to dull the keen edge of the 
Srnfliiig knife, which .should be kept always sharp and clean. 
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When cutting the scions into lengths just before grafting there 
should be not less than two buds upon each scion, one at each end, the 
lower bud should be about .Ij inches up from the lower end of the 
scion. Plate 34b X indicates position of lower bud. Before com- 
mencing, the operator should provide himself with a small box or other 
suitable receptacle for holding the scions of different sizes, a whetstone 
and leather strop, a pair of secateurs, pruning saw, brush, raffia or 
some soft twine for binding purposes, a heating stove for keeping the 
grafting wax melted. 'I'liis stove can be made from a small oil drunii 



Plate 34. — Grafting Method. 


A. Front view of cut stub and scion, 

B. Side view. X indicates po.sition of lower bud. 


cutting out a piece near the bottom, and making a few holes around 
the lower portion similar to one used by a plumber for heating his 
soldering irons. 

Grafting wax is prepared as follows— r3 lbs. of pulverized resin, 
1 lb. of beeswax, \ lb, of lard, tallow, or fat containing no salt, 2 
linseed oil, boiled or raw, may be substituted for lard, fat, &c. 

Another formula is to use equal quantities of resin and paraffin wax. 
When making grafting wax place the oil, wax, and other ingredients 
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iu first, and then add the resin, stirring whilst melting. The consistency 
of the wax can be regulated by adding more resin if not hard enough, 
luid more fatty substances if softening is required. A harder wax is 
necessary in hot than in mild or cold weather. 

The first work necessary when starting nursery grafting is to care- 
remove the soil from about the seedlings to be operated upon, 
exposing the butt down to the crouui of the root. If the soil has been 
kept well stirred this can be easily accomplished. If the soil is hard 
around the seedlings it may be necessary to apply water some hours 
before atfcnipting to remove the soil. The sc^edling tree should he cut 
off with a sharp pair of secateurs* or saw, close to the ground, leaving 
sufficient of the butt to operate upon. Befoi'e using the knife upon the 
jtnb it is advisable to rub off any particles of dirt. The operator 
sliould then pare away and level off the top of the stub, and upon one 
side 2 iiakc a clean upward sloping cut,, not cutting so far in as to 
remove too much wood. fNow, wfith the blade of the knife, split the 
itub down on tliis side for about 1 inch (plate 34b), splitting the stub 
deuui through the pith should be avoided if possible. Some grafters 
make the split first, and the upward sloping cut last, whichever way 
this part of the wmrk is performed the operator should take care to 
see that the surface of the sloping cut is level, and not left too thick 
at the upper end (plate 34b), otherwise the scion, when inserted, may 
Tiot fit close and neatly. The scion, when placed in position, should 
fit tight, the cambium or inner bark coming in contact with the three 
different surfaces (plate 35o). 

Having prepared the stub, a scion should he selected* not larger, 
but way be smaller, than the stub. A clean smooth sloping cut should 
be made at the bottom end of the scion and directly opposite to the 
l)ud. The blade of the knife is then inserted between the bark and 
the pith at the lower end on the longest side of the scion, a cut being 
jiiade iipivards nearly to the bud. This upwwrd slit or cut, when 
properly made, should have only a thin strip of the wood with the 
bark (plate 34b). Then the cut scion is inserted upon the prepared 
stub, as shown in plate 35c. The stock and scion should be firmly 
bound with raffia or soft tw-ine to hold them firmly together. The 
union should then be thoroughly waxed over, and also the cut upon 
tlie upper end of the scion (plate 35de). It is essential that no part 
of tlie cut stock and scion is left unwaxed. Having performed this 
work, the last operation is to replace the soil, covering the scion and 
stub well. Thf.s covering with soil must be carefully performed, so 
as not to displace or break out the scion. The soil should be worked 
np fijw and friable before the moulding operations take place. If 
grafting a large number of trees, the operator should have an assistant 
to rcinove the soil, cut off the seedlings, and do the waxing and tying, 
wlti(h must be clone without delay after cutting to avoid drying out. 
If tlie grafting has been successful it will not be long before the scions 
to shoot. Robber sprouts from the stub of the seedling stock, will 
Jtlso appear, and these must be carefully rmnoved as soon as the growth 
from the scion is well started. At this period attention must be paid 

tlie binding, the raffia or twine should be cut through so as to allow 
[he gradual expansion of the scion and stock, thus preventing cutting 

and causing injury. This should be accomplished by removing Avitb 
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the point of a knife a narz*ow strip of the wax at the back of the stub 
exposing the binding for cutting. Under no conditions should the 
binding and wax be removed. After cutting the binding replace the 
soil so as to cover again the union of stock and scion. As soon as the 
shoots start to groiv rapidly it Ls necessary to stake and tie them 
using stout stakes about 6 feet high* the tying being done carefully and 
not too tightly, using soft twine or rope. As the walnut makes rapid 
grow'th, attention must be paid to the tying to see that it is not ciittinjj 



Plate 35. — Grafting Method. 

C. Inserted scion. D. Tied. E. Waxed. 


in and causing injury to the developing shoot. If the scion sends up 
more than one shoot, the stronger should lie tied to the stake and the 
other carefully removed. If tlze lower bud upon the scion makes the 
stronger shoot, do not attempt to cut the scion off close to the lower 
shoot to be left, remove the top shoot only by cutting away close to 
the top of the scion. The useless piece of the scion can be cut away 
at any future time. 




J1 OOTOBEK, 1915.] 


The Walnut. 


697 


It the graft docs not take, one of the strong shoots sprouting from 
the stub of the seedling should be allo-n'ed to gro«% and may be budded 
or left for grafting upon the following spring. 

If the union between the scion and stock is poorly eallused and 
the growth of the scion is weakly, the .young grafted tree should be 
discarded, nothing but strong healthy .stocks should be grafted, and 
only grafted trees that are strong and vigorou.s in the nursery row 
planted out. With care, and grown under favorable conditions, the 
niajorlty of the grafts should be large enough to transplant the follow- 
ing winter in orchard form. 

Top Graftiito, 

Seedling trees that have been planted out in orchard form with the 
object of top working tliein over with selected varieties may either 
be grafted upon the main stem, if not more than 3 to 4 inches in 
difiineter, cut off 2 to 5 feet from the ground level, or else upon the 
branches, reducing them back close to the main forks of the tree. It 
is not advisable to cut off and graft upon any very large limbs. Not 
alone is the .scion less certain to take than when inserted upon a smaller 
one, but by exposing a large surface the wood is very susceptible to 
deca.y. The time for cutting oft' the top or limbs for head grafting is 
just before the trees start to send out tiew growth in the spring. 
Ground grafting i.s performed at the same time. 'When saiving off the 
top or boughs, care must be taken not to split, or tear the bark dotvii 
the stub. 

In America the usual method of top grafting the walnut is the 
oi'Jiiiary cleft graft commonly practised in Victoria upon many kinds 
of fruits. When performing the work it is usual to split the stub 
llirongli the middle, insert the wedge in the cleft- trim the split edges 
of the bark and cambium with a sharp knife, cut the scion to a smooth 
lievel upon either side, and insert the scion carefully, seeing that a good 
fit is made and the cambium la.ver of the stub and scion brought into 
direct contact. A somewhat different method of cleft grafting practised 
at times upon large fruit fracs here is favoured by .some in America 
when the stubs arc more than 2 inche.s iu diameter. Instead of making 
oue cleft across the middle of the stub, two or more are made at 
uniform distances apart near the edg<'. In making the splits, the 
splitting knife is held in a horizontal position over the place where 
tlic cleft is desired, and driven to a depth of about half-aa-iuch. It is 
then tilted up in a slanting position and driven down to a depth of 
1 J to 2 iiielie.s, flvst at one end of the cut and then the other — the rough 
edges of the hark are smootlied with a sliarji knife, and the cleft held 
open to receive the scions. The .scions are prepared by bevelling off 
one end into a wedge shape, cutting clean through the pith on one 
side, and then down to the pith upon the other. The hack side of the 
"■edge, that which is placed towards the outside of the jtub, is made 
"■idcr than the side which goes towards the interior of the .stub. 

There should be not less than two buds upon the scions, one at each 
sad, as alread,y depicted in plates 34 and 35. 

In cleft grafting it is advisable to slant the point of the scion a 
little towards the center of the stub, so that the upper end of the scion 
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points outwards somewhat, thus making certain that the caiubium 
will meet at one point. By adopting this latter method of cleft grafting 
more scions cau be inserted w'hich, w'hen grafting the walnut, is an 
important factori because the more that take upon a stub the quicker 
will the cut surface heal over, even if it is necessary to cut off some 
of the growths the following year. After inserting the scions, bind 
with soft twine several times around the stub. As soon as this part 
of the work is finished, paint with grafting wax the whole of the 
surface of the stub and the clefts holding the scions. This pari of the 
work is most important, and no places should be left unwaxed, however 
small, to allow the air or moisture to penetrate, for if this occurs the 
scion is certain to fail. It is also necessary to go over the stub regularly 
and renew the painting wuth grafting wax until the scions are 
thoroughly united. The whole of (he scion must not he wmxcd, only 
that portion near and inserted in the cleft, and the cut top of the scion. 
The heading back of the ti'ees for top grafting will result in numerous 
shoots sprouting out upon the .stubs; these must be removed, and not 
allowed to smother the scions. If no scions have taken upon any one 
stub a shoot or two should be left upon each stub, allowing the tree to 
make foliage and carry on its normal functions. As soon as the scions 
begin to sprout it will be necessary to support them to prevent them 
becoming top hcavj' and broken out by the wind. Where the scions 
are inserted upon the trunks, tying to a stout stake will meet the case. 
The method adopted in America when branch grafting is practised is 
to nail C-feet laths to the stubs into which the scions were inserted, and 
tic the sprouts loosely and firmly to the.se laths, removing the laths 
the following year if not required any longer. As a preventive against 
the trunk and branches getting sunburnt after grafting the Americans 
paint with a thick, lieavy whitewash. 

At the end of the fir.sl, sea.son’s grmvth the trees should be gone over 
and all superfluous shoots cut out, the dead ends of the stubs cut off 
and carefully wmxed over, and any shoots that are left removed, if not 
required for future grafting purposes. 

The binding around the end of the stub should receive attention 
so that injury will not be done to the expanding wood of the scion and 
stub. 


Bdddino. 

The operation of budding the walnut is more difficult than that of 
ordinary fruit trees; yet considerable success has been attained, but 
result.? are somewhat uncertain even at the best. The usual method 
method is called the annular budding. (Plate 36ef.) 

The results of experiments carried out in America the most favoured 
form of budding is a partial ring or flute bud> extending only part of 
the way round the stem instead of the whole way, as in the annular 
method. In America, this flute budding is performed in the nurserv 
row, upon new sprouts from one year old seedling stocks upon which 
the grafts had failed, or .seedlings which had been too small to graft 
during the winter; also upon shoots from the. stubs of top-grafted trees 
where the grafts had failed. The work is perfonned at two seasons of 
the year, spring and the autumn. For spring budding the buds are 
taken from dormant wood cut during the previous winter at the same 
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time as the scions for grafting. If properly stored in a cool place 
tt'itli neither too much nor too little moisture, the scions will begin to 
callus at the ends, and the buds can be readily removed. In Victoria, 
from October to December would be the proper time to carry out the 
^vork. For autumn budding the buds are selected from the oldest wood 
of the current season's growth, cutting off the leaf stalks just beyond 
the buds about two weeks prcvioixa to budding. The leaf stalks 'drop 
oil cleanly in a few days, leaving the buds ready for use. If the leaves 



Plate 36. — Budding Methods. 

A. n. c. D. Flute nictliod. e. f. Annular method. 

A. Shoot ready to receive the bud. 
n. Cut bud ready for placing in }x>tiiti<»n. 

C. Bull placed in position on the shoot. 

I). Bud tied with waxed strip of calico. 

E, Annular method, shoot cut ready for bud. 

F. Cut bud ready for placing in position. 


arc cut too soon the buds are apt to start into growth whilst on the parent 
tree. The time for autumn budding in Victoria i.s the month of March, 
file most favoured size of hud having a portion of bark attached is 
about J inch to 3 inch wide, and J iiicli long. The former dimensions 
IS that measured around the stein and the latter the vertical distance, 
^hen budding, the operator must use judgment in selecting .seedling 
stocks or sprouts of .such a size that the strip of bark benriitg tlie bud 
'''ill be of the right size, and not extend more than half way round 
the stock or sprout to be operated upon (plate 36 abc). For annular 
(riiig) or flute budding, a doiible-bladcd knife is the most .suitable. By 
fixing two knife blades of equal size upon a wooden handle j inch 
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apart the operator will hare a very useful knife for cutting and placing 
the buds in position. The birds may be put in just above ground level 
6 inches high, or wliere the stock has the proper size, so long as spaei* 
is left for further attempts if the first bud is not successful. 

When stripping off the bud after cutting, the core of wood inside 
the bud should remain in place without any difficulty; with good buds 
it is simply necessary to strip off the bark without attempting to 
include any of the wood. The most important factor in -walnut budding 
seems lo be rapidity iu eiitting and placing the bud in position, and 
binding, because of the tendeuej' of the freshly-exposed walnut tissue 
to oxidize and turn black. If this once happens the tissue is sure to 
die, and no union between the stock will take place. 

Ill budding walnuts particular skill and dexterity is necessary, in 
order that the fresh surfaces or caiiibiuui of the bud and stock mav be 
exposed ns little as po.ssibic. (o the air during the operation, A close 
fit is essential, and the inner surface of the liark .should come into 
close contact with the whole exposed surface of the cut in the stock. 

This is where the mine of a double-bladed knife comes iu, as no 
time is lost measuring the cut bud on the stock to get it the same size. 
I’ho bark upon the stock should be removed first. If there is nnv 
delay after cutting the bud an American aiK.hority advises putting it 
iu the mouth until ready to place upon the stock, and that tliere should 
not be the slightest delay at any stage of the operation. As soon as 
the hud is placed in jioaitioii it .should be tied with waxed calico cut 
into suitable length and width (plate 30n). Wllh spring or summer 
budding this binding should be removed about fourteen to 21 days 
later, with autumn budding six or seven weeks later. Autumn buds 
remain dormant over ihe winter. The spring or summer buds should 
bo forced into growth by reducing back the seedling stock or sprout 
about one-halt after the binding is removed. After the bud lias 
started into growth the stock should be cut back close to the bud, and 
the cut waxed over. With aulumii binis the .stocks should be cut off 
close to the buds when they start to sprout. Staking and care of the 
buds is tlie same as with grafts, and already described under beading 
of “Grafting.” 

(To be conlinued.) 


A SuBSCRiBEH to the Sew Zealand Jonrnrd of Agriculfure writes — 
“ A man is a fool to cart out green stuff to his cows when ho can have 
silage. I used to feed green crops, cutting the material every day 
and carting it to the cows. Now I put all -my green stuff into a silo— 
which takes only a few days — and I have a continuous supply of good 
feed without having to go out every day in all weatliers to cut it. The 
silage saves the daily labour, while the land is unlocked and can he 
used for grazing or for growing some other crop. 
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WOOL CLASSING. 

Xhe following are extracts from a paper on ‘‘ Wool Classing ” read 
by Mr. Jligliy B. Grist, before the National Sheep-breeders’ Assoeia- 
timi, at the Nottingham Conference, 1915: — 

The title of this paper may he misleading to the ordinary farmer, 
as many farmers do not discriminate between “ classing ’’ and “ sorting,” 
and often the word “sorting” is used where only clas.sing is meant. 
So let me say right aw.ay that classing is the first process to be applied 
to the fleece, and is a work that any farmer, shepherd, or man of 
ordinary intelligence can do. Sorting, however, is a trade that no 
'one can attempt unle.ss he has served his time to a wool stapler, wool 
merchant, or manufacturer who buys his omi wool and sorts it for 
the different kinds of cloth he makes. To further define thoso two 
processes, I would say classing fleeces merely moans keeping the coarse 
from the fine, the long from the short, the dirty from the clean, and 
the heavy from the light. These four simple classings speak for 
them.selves. Anybody with ordinary observation can decide whether 
a fleece is fine or coarse, .short or long, light in condition or heavy. 
Tlie condition of a fleece i.s determined by the amount of natural grease 
yolk and earthy matter it contains. If deficient in these respects it will 
be dry and li.ght. If these four .simple points were borne in mind by 
the farmci' when shearing he would see at a glance, by throwing the 
fleece on a table or bench, which class it belonged to, and at the same 
time he would also be able to break off any liairy or dirty trimmings 
which limy ho adhering to the fleece. It is of the utmost importance 
to keep the hairy leg poiiions onl of the llcocc. The.se only amount 
to a few ounces, and do incalculable damage to the whole flcoce, where 
tliev fire treated as some farmers treat them, namely, rolled in a hall 
and included in the fleece. When shearing they are no tronhlo to 
take off and keep separate. 

Wifli regard to these trimmings, though it may not he generally 
known, the very fact of these few ounces of kempy wool being included 
in the fleece brings down the value of the whole, whereas if kept out 
s greater price is given for the bulk, and the trimming.s, if sold 
separiitclv, command a good market, as there are merchants who only 
rlcnl ill this inferior wool. 

The processes I have emimerated constitute c]as,sing, and any 
farmer who takes the trouble to grasp the simplicity of it will readily 
see that it takes no longer to do up wool in this w ay than in the way 
lie has been accmstonicd to, especially as there i.s no need to continue 
the old-fashioned way of vimling the fleece or of tying it with .string. 
-Ul that i.s required is that the fleeces should he neatly rolled up, with 
one end tucked in to keep it intact. 

Wool sorting is another process altogether. It is the breaking up 
of the fleece into many sorts to suit the manufacturer, wliich subject 
nrj'd not he touched upon here. 

The advantages of classing wool were early rccogni.scd by .Vustralian 
pioneers, and in the very early days of this Colony it was diseovered 
that tlio,se who paid the most attention to this very necessary proee.ss 
obtained better average pi-iees for their wool. The get-up of wool in 
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Australia lias passed through several evolutions, the original wool- 
growers following the custom of English farmers in eold water washing 
the sheep. All wool that came from the Antipodes in the early days 
was treated in this way, ami in the London catalogues the jilain word 
“ combing ’’ was used to designate this class, all others having a prefix 
such as “ greasy combing,” “ scoured combing,” &c. 

The extension of the sheep-growing industry from the coast and 
well-watered districts to the dry plains and pastures of the interior 
created difficulties, and at many stations it was found that sufficient 
water did not e.\ist to wash the sheep thoroughly, so an experiment wa.s 
tried in sending the wool to Europe in the grease. Manufacturers soon 
adapted themselves to the altered conditions, and eventually preferred 
the greasy wool to the washed, as it enabled them to treat the fleeces 
from the commencement and obtain better results by the greater or 
lesser quantity of grease left in the staple. The change was also 
agreeable to the grower, as it saved working the sheep at the cold 
water runs, and sheep can never bo worked In large, quantities without 
loss, and at the same time saved labour — a most important matter in 
a new C'olony where men are scarce. 

It w’as natural wlieu all parties were in agreement that the days of 
washing wool were nnmhered, and at the present time out of the million 
and a half or two million bales that came from Australia only a few 
hundred hales of an exceptional flue breed of Merino, come to London 
in a washed state. It is true tlii.s merino wool realizes e.xtraordinary 
prices — up to 4s. or as. per lb. — hut the sheep are small, as a rule, due 
to the climate being eold, and they do not pay like the larger framer] 
and heavier fleeced animals of warmer districts. A good deal of wool 
is scoured on stations long distances away from I’ailroacls to save expense 
in carting, hut when practical it is always sent in its natural condition. 

The .system of classing has been carried to great leiigth.s on the 
larger holdings in Australia, where from 100,000 to 200,000 .sheep arc 
shorn, classers know their work, and it must bo clearly understood that 
in large flocks wool cannot be overelassed, as both here and on flie 
continent manufacturers specialize in certain (jualities, and the nearer 
they can l)uy wool to the quality they want the more they will give 
for it. It may he better explained by stating that some buyers only 
use Lincoln and Leicester wools, wiule others confine their operations 
entirely to cross-bred .sorts, others to merlnoe.s. Wettier ami ewe wool 
tiave also their separate admirers, so it can be easily understood tliiil 
when all kinds are sold to a dealer in hulk unelassed ho gives an average 
price and by classing the fleeces obtains the profit that might go to the 
grower, who could easily do this for himself. 

The question of skirting is also a most important one, and the 
system that prevails to a large extent among lamb-raising floek.s of 
rolling all skirts and ends in the fleeces is antiquated and pernicious, as 
it means the buyer has to estimate the quantity of inferior wool which 
he cannot see, and this estimate is seldom on the wrong side, and mu.st 
tell very much against the interest of the seller in the long run. 

The colonial markets are visited by buyers from all parts of the 
world, some to buy greasy wool, some to buy scoured, some to buy fine 
wools, and some to buy coarse, and some who confine their purcliase.s 
exclusively to pieces ami locks, and surely this is the best place to offer 
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voui-' produce, and it is worth while to offer it in a condition to meet 
tiiG demands of the market. It is a market where the man who takes 
the itreatest care in the breedinf' of his sheep and the get-iip of his wool 
jofs the highest prices, and where competition instils into growers the 
hpiril of emulation which i.s so nceessaiy in obtaining the best results. 

Buyers frojn all over the world congregate at the great wool sales 
held in leading cities. Woo! is sold from Xew South Wales, Tasmania, 
Queensland, Victoria, West and South Australia, and ^^’cw Zealand. 
Tlie largest buyers froin all parts of the w'orld compete for its purchase, 
because they have the best opportunities of getting tlio kind of wool 
tliyv want, and in the quantities in which they want it, and without 
having at the same time to buy wliat they do not want. 


VINEGAR FROM WATER MELONS. 

A New Mexico man has discovered a new use for the water melon. 
Reports from that State indicate that J. B. Page, of Beming, has built 
a mill at Myndus, in the Mimbres Valley of New Mexico, by which 
he will grind water melons into pulp and convert the juice into 
vinegar. 

The fir.st lot of melons were turned into tlie grind in September. 
The mill is supplied from 300 acres of melons. It is 118 by 80 feet, 
with a boiler-house 30 by 20 feet adjoining. The two boilers are 
125 h.p. each, and the engine 125 li.p. The mill employs 20 men. and 
will manufacture 300,000 gals, of vinegar this season, The mill will 
also manufacture by-products, as tabic oils, pickles, preserves, syrups, 
and stock foods. — [Extract from Pvre Productn^ 1915.] 


RKSULTS OF TESTS OF IMPORTED VARIETIES OF 
PEAS AND RARl.KYS. 

Last season, the Department of Agriculture secured, from the United 
States Bureau of Plant Industry, iu exchange for certain varieties of 
wheat, a number of varieties of Pease and Barleys. 

These were sown at the Central Research Farm, Werribee, in 1914, 
and, though the seasonal conditions were most unfavorable, the results 
obtained from some of tire varieties were very satisfactory. 

Only sinall quantities of seed of eacli were available, consequently 
the seed had necessarily to be sown in small plots. In order to make 
the trials as even as possible, the varieties were sown in single rows, 5 
chains long, and certain standard Victorian varieties were sown alongside 
for purposes of comparison. The plots received one watering in August. 
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The attached tables, prepared by Field Officer G. S, Gordon, Central 
Research Farm, Werrihee, give the results of the tests with Barley and 
Pease, 


Table I. 

Showing Sijmjiaky of Tests of Local and Imported Varieties op 
Barleys at Central Research Farm, Werrieee. 

Season 1911. 



Variety. 

-Sped 

from Sown. 

Gcrmi* 
Up. nation 
p.*rioil. 

In 

K.vr 


Rip.'. 

Rulfc 

Yield. 

Grain 

Vieltl. 

Ratio 

of 

Giain 

tn 

Straw 

E>ti. 
niiili'd 
V5;l,i 
P'-T atre. 


Manchurian 

19U. 

U.S-A. June Ul 

19U. Uav^. 
June 31 11 

1914. 1914. 

Oct. 1 -Vov. 10 

ItlS. 

33 

lbs. 

14 

1 : 1’3 

Bush.Ilii, 

o , 

Oh.ssa 

„ 10 

„ 22 12 


7 

I, 20 

23 

8 

1 : 1-8 



C.ilit'ornian 

.. >i 10 

„ 25 13 


7 

20 

2Bi 

Ui 

1 : 1 ’0 



Feed 

Gataini 

10 

„ 23 13 


1i> 

.. 2> 

2« 

3 

1 : 2'25 

34 30 


L'riuius 

.. „ 10 

„ 23; 13 


12 

„ 20 

.30 

11 

1 ; 1-7 


Hancuen 

„ » 10 

,, 211 11 


7 

19 

24 

12 

1 : I'O 



PriiJCv'ss 

10 

» 22' 12 

.. 

10 

„ 20 

23 

10 

1 : 1'3 

43'20 


G-^Klpn Grain 

Viet. Juno 10 June 23 13 

Oct. 

13 .Vnv, 21 

1 f><* 

34 

1 : 2'3 



Giiborne . . 

„ 10 

23 13 


U 

» 20 

I33i 

52i 

1 • 1-5 

37'40 


KiiivtT 

.. 11 

. 24 13 


2(J 

„ 21 

122J 

40 

1 : 1'6 

33-6 


GoMtIiorpd 

.. n 

.. 21 13 


1-^ 

2i 

13U 

31 

1 : 1-5 

3ti'36 

c 

Archer 

,> „ 11 

„ 24 13 


10 

„ 20 

113 

41 

1 : I’S 

21'20 


Prt-Gr 

M 11 

„ 24 13 


0 

20 

103^ 

45 J 

1 ; r.J 

32' 38 


11 istHvorthv 

,> u 

„ 24 13 


() 

20 

Ul 

63 

1 : 1'2 

45’IS 

p 

OrpgGt) 

STuarp Koatl 

11 

21 13 


- 

.. 21 

144J 

60 

1 ' 1-4 

43' 10 

.S 

Slinrt Ifoad 

.. 11 

,, 25 14 


(I 

M 21 

155^ 

61* 

1 : 1’5 

44-14 


SkinIfSS 

.. .. 11 

24 13 


4 

» 21 

97 

33 

1 : r? 

2,V1[) 


^Capi; 

M 15 

.. 2« 13 


0 

» 21 

I35i 

63* 

l:l.> 

45'30 


Table U. 


Results, — Tests of Local and Imported Peas. 

Season 1911. 


Plot. 

Variety. 

Origin 

of 

Seed- 

Date of 
Sowittg. 

D.atc ol 
Germi- 
nation. 

Date of 
Flower- 
ing 

Date of 
Pod- 
ding. 

Date of 
Ripen- 
ing. 

Colour 

of 

Flowers 

E'limnled 
Vieltl 
per ;tete. 

1 

Dun . . 

Viet. 

1914. 
June 10 

1914. 
June 23 

19U. 
Sept. 30 

•*» 
0. e> 

o 

1914, 
Nov, 16 

Purple 

bush. Ih?- 
10 Di 

2 

P.irtridge 


„ 10 

„ 21 

Oct. 12 



Red 

Purple 

6 U 

3 

Tasmanian Blue 


.. 10 

24 

Sept. 24 

,, 9 

23 

Red 

White 

11 22 

4 

Black-eved 

,, 

„ 10 

23 

3U 

., 14 

” 23 


9 47 

5 

Susan 

White 


„ 10 

23 





No sort!. 

6 

G tldfn Vine 

U.S.A. 

9 

M 24 

Sept. 22 

Oct. 12 

Nov. 3 

White 

3 4(1 

7 

.4maroti 


„ 9 

» 23 

.. 21 

13 

,, 3 


7 4,1 

8 19 

S 

Earlv Britain . . 


» 9 

24 

„ 17 

.. 7 

,, 4 

Eod .. 

9 

Scotch Beauty. . 


„ 9 

24 

Nov. <5 




No seed. 

1(1 

Sc itch Blue 

. 

9 

„ 23 

6 




10 j 

11 

.\dmiral 


9 

„ 24 

Sept. 18 

.Oct. 6 

.\ov. 1 

Lilac . . 

12 

Bangalia 

,, 

9 

„ 24 

>4 17 

4- 

Oct. 28 

Purple 


13 

Carlcton 


9 

M 21 

Oct. 14 

30 

Nov. 23 

Wliite 

Purple 

4 49 

14 

Kaiser 


,» 9 

„ 23 

Nov. 6 



Red 

No stT'd. 

13 

French Grey .. 


,» 9 

,. 24 

Oct. 12 

Oct. 2.8 

Nov. 23 

Purple 

3 20 

16 

Canada Field .. 

” 

„ 25 

■■ 




White 



1915.] Grey Mould or Botrytis Disease of Citrus Trees. 605 


the grey mould or botrytis disease of 

OlTRUS TREES. 

Ii7j C. C. Jiriftlehanh, Government VegetaUe Pathologist. 

History of the Disease. 

Tlie first record of this disease tabulated in this office was received 
fi-fjiw tlio editor of the Garden and Pield, South Australia, as long ago 
as September, 1900. Further specimens were not received until Sep- 
tember, 1911, aiid again in September, 1912-13, when many came to 
liaiKl and the dis'^ase a]jpeared to making headway among our citrus 
trees, when it was apparently checked by llie protracted drought 
throngb whicli the State lias just passed. 

Distribution of the Disease. 

Citrus trees iiave come to liand affected with Botrytis from such 
widely separated localities as Mildura, Cohujia, Bendigo, Yarrawouga, 
and also from several places in the north-eastern and south-western 
{jLirtions of the State. Judging from the above wide area it may be 
safely said that tlie disease occurs wlierever citrus trees are grown. 

General Features of Affecteu Trees. 

During 1912 two young lemon trees were forwarded for examination, 
the grower stating that tliey were two of many aft’ected in a similar 
niaiiner. These trees had a stem diameter of It inches and IJ inches 
respectively; they were well grown with fine strong roots, nicely formed 
beads, and to all appearances liad been well cultivated. At a point 
libont 0 inches above the bud, there was in each tree, a diseased area 
oxToncling up and coniplelely surrounding the stem for a distance of 
^liglitly over 6 inches, 'fhe disimsinl areas were slightly depressed, of a 
yellowish huff colour, the sunken surface being slightly glazed — the junc- 
tion of tlie disease with a soeniingly liealihy hark both above and below 
being very .slijirply defined (Fig. 1 shows small bi-aiieh of tree). Although 
eiaiiiined with great care not the least trace of fungus could be observed 
on the discoloured portion. From the point of infection upwards the 
trees under notice had been killed outright. 

When large tree.s are attacked the spread of tiie fungus in the bark 
is apparently not so rapid; it lies more or less dormant during the hot, 
dry summer months, but starts again into activity in early spring and 
a.itiiruu. Tn extende<l attacks such as this, gumniing is a common 
feature, and at first sight might easily be taken for the damage caused 
by tlie “Collar Rot” fungus. On one large lemon tree I observed no 
less than thirty-seven distinct areas of infection. On tiie main stem 
3rd brandies there were many diseased spots which exuded gum freely, 
"bile many of the smaller branches had been completely girdled and 
jdfied beyond the portion affected (Figs. IT., IT. a). This tree is interest- 
as an example of the destruction which may follow upon neglect. 
When trees have arrived at this stage of disease their death is only a 
matter of course, unless control measures are adopted at once. 



6 





11 Qctobe b, 1915.] Qrey Mould or Botryt is Disease of Citrus Trees. 607 

Microscopical Features. 

Sections wore cut which included portions of the diseased and ap- 
parently healthy bark. Tliese when stained by the hceniatoxylin and 
alcoholic eosin method revealed the fact that a dense mycelium was 
present, not only in tho discoloured portion, but for some distance in the 
still green bark ( Fig. III.). Tho mycelium penetrating at first kills the 
cells, which is followed by their breaking up and absorption by the 
fungus. Strips of bark when removed with every care and placed under 
suilable conditions develon in some cases a dense white mould without 
evidence of spore formation, but in others a greyish-hrowii mould at 
the junction of the diseased and healthy bark. Tliis last development 
was recognised as Botrytis, and the measurements of conidia approached 
closely to those of Botrytis cinerm Pers., viz,, 12 — 13 x 8 -- 9 microns 
(Figs. IV., IVa, highly magnified). Subsequently many specimens were 
ol)taine<l in the field from citrus trees with the Botrytis developed along 
the margin of the diseased parts. Conidia from these specimens bad the 
same measurements as those obtained from the prep.ared strips of bark. 

Life History of tue Fuxcus. 

The following is a brief account of the life-history: The grey mould 
or Botrytis fungus is both a saprophyte and parasite, that is, it can 
live upou dead vegetable matter, and under favorable conditions become 
a destructive parasite. This greyish mould produces vast numbers of 
conidia. These are the chief means by which the disease is spread. 
There is, however, another method by wlucli (lie fungus can be repro- 
duced, and that is by dense, compact, more or less spherical, masses of 
felted mycelium known as sclcrotia (Fig. V.). These hard black bodies 
are, in fact, a resting stage, by which the fungus bridges over uiifavor- 
Hhle weather conditions. In due time tlic sclerotia produce spores 
which, upon germinatiou and fructification, produce the well-known 
grey mould, thus completing the cycle. 

Ge.seral Remarks. 

In the field it was found that when diseased citrus twigs or portions 
of the stems were placed oa the soil surface, conidia and sclerotia 
developed, especially when the w’eatlier was wet or foggy. This point 
is well worth the growers’ attention, as the disease, which has so many 
and varied means of reproduction, will be. difficult to eradicate unless 
prompt measures are undertaken for its suppression on the first appear- 
aui!e ill the citrus trees. 


Control. 

All small infected branches should he cut out, and the infected parts 
of the larger branches and main stem should have all diseased material 
cut and scraped away. All primings, chips, and scrapings obtained in tho 
above operations should be carefully collected and burnt., all wounds 
made by pruning, &c., sliould be painted with a mixture of half carbolic 
“cid and half water. Professor H. S. Kawmett, Plant Pathologist, State 
Commission of Horticulture, Whittier, U.S.A., has successfully held iu 
Control a disease which appears to be identical witli our Botrytis on 
citrus trees by the application of a paste made as follows: — 1 lb. of 
bluestone dissolved in a gallon of water, 2 lbs. of unslaked lime, slaked 
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in about half-a-^allon of water; when cool, mix. Tliis paste is applied 
the diseased places after they have been properly prepared by the re 
moval of infected bark, &c. The above paste has also proved eSertual 
against collar rot of lemon trees. 

Summary. 

From the position of the diseased area in the young lemon trees 
mentioned above, viz., about 1 foot to 1ft. 3in. above the soil surface it 
is probable that the infection took place through wounds caused diiriug 
cultural operations. From numerous observations there is, I think, little 
doubt that Botrytis is a wound parasite, and, therefore, all wounds in 
citrus trees should be treated with one of the above-named mixtures at 
the earliest possible moment after infliction. This is more necessary if 
the weather is wet, the moisture content of the air being a factor in the 
development of this disease, that is to say, a wound to which conidia 
have gained entrance during dry weather is not so likely to set up in- 
fection as wounds in which conidia find lodgment just prior to or 
during, rainy weather. 

Quite recently a number of seedlings of "Eucalyptus citriodora and 
Jacaranda mirnosscfolia, some of which had been badly injured, and 
others killed, by a fungus disease, were forwarded for examinatio 2 i. TIjp 
cause of injury and death to these seedlings was found to be due to the 
same fungus as tliat injuring the citrus trees mentioned herein. 


THE CULTIVATION OF MEDICINAL PLANTS. 

Contributed by the Medicinal Plants Hoard Sub-Committee. 

The question of the production of medicinal ])]ants and licrhs is 
becoming a live one in Australia at the present time. The continent of 
Europe has been the main producer of drug and inodicinnl plant? 
required here, and, owing to their abundant production, we have allowed 
our.'elvps to be dependent upon Europe for our necessary supplio^. 
Owing to the war, tjicse supplies have been very much reduced ; it 
therefore, well for Australia to concentrate all endeavours so as to bo 
independent of external sources, and to province as many and as much ot 
the required medicinal drugs as the .soil and climate will perinit. 

In order that full information on the important question of siutiddf 
plants and satisfactory conditions for their production may be gim^- 
a Medicinal Plants Hoard is now considering these and other vital phases 
of the cultivation of sueh plants. And iinlil such time as the Board 
has determined several main and iiufiorlant questions, it will be aihis- 
able for those who are considering the growing of these plants to exer- 
cise due caution, and either make inquiries from the various wlideside 
chemists as to tlieir requirements, or to w'ait until the report of thii 
Expert Suh-Cominittoe is published. 
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It is intended by the Board that experiments shall he carried out with 
between thirty and forty plants, which will be grown in the various soils 
iiiid climates that are deemed suitable to their growth. The plants will 
tlien be tested and analyzed, and when satisfactory conditions are 
obtained, reports and recommendations will he Lssund. The Hepartment 
of Agriculture, the Education Department and its High Schools, the 
Ifclbourne University, and the Melbourne Hospital are co-operating in 
this work. 

For the pre.scnt, a nnniber of plants are receiving attention, and they 
are those who.se medicinal properties are considerably in demand. The 
list of these plants is here given : — 


i. Aconite 
Beech 

;i. Belladonna 

■1 Bitter or Seville (Jninj'e 

0. Bnelni, or BueVcii 
f). Ca^eara Sa«(rada 
7. Meadow Sallron 
S. p’oxglove 

9. Oentian 

10. riolden Seal . . 

1 1. lien! aiie 

12. Jiiiiioer 
i;>, l.ifori>-(‘ 

14. Loliolia 

1. ). Male fern 

10- Opiinn popp,'’ 

J7. Pepiionnint 

15, Broom 
III. Seneifa 

20. Senna 

21. Stramoiilnni 

22. Stropliantlius 
2-'l. Dandelion 
24. N'alorian 

2 '). Vihiinuim 

20. Aniericaii Wild ( lierrv 

27. M itch Hazel . . 

28. Anise 

2(1. Castor Oil jilant 
MO. C'aniplior tree* 

H. riiniliarl) 

(12. l.avender 


-•( COM » t « Hj. Xaiicllus. Linn. 

Faffuft si/fraiica. Hinn. 

A iropa lirUadonna. Linn. 

CifniH tiurandinn var. Jitgaradifi. 
Kook t\ 

littrOMmfi Jictnlinu. Bart and Wend. 
Rhorn n us Purshivn us. D.O. 
f’oli-liinnn- avtumnalc. Linn. 

D ifj i tails pu rpu rca. Linn. 
f/V«,ti«wa lutca. Linn. 

Jiiplrastis Canadensis. Linn. 
Hiin.'irifamns niijpf. Linn. 

■finiipenis crmimunis. I>inn. 
ilhfVfirrhhii yUthm. l^inn. 

Lifhelin iitjlata. JJnn. 

Dniopteris {Aspiilinm] Fcli.r itvt.s-. 
Schort. 

7 V pa I'rr som a if cri ii m. Linn. 

Mrntha piperita. Sinilli. 

('fltisas se(>parius. T.inii. 

Pohianhi senepa. Linn. 

a^-uti folia. Dehle. 

Cassia aapastifolia. Vahl. 

Datura Ftramoaiuni. Linn. 
iiteophanthus Kiiiule. Oliver. 
TnraJtacum •t^u-inale. 

1 'aJeriana offieinalis. l.inn. 

prunifoliain. Linn. 

Primus seroiina. Linn. 
llaiiiameVis rlrfjinira. T-iiiii. 

PimptHella oiiisuin. Tdiin. 

IficiiiKS re/uiinuuis. T.inn. 
Ciuiiartuimuni eaiiiphora. Xees and 
Kber. 

Ifheinu oiJieiiiaJr. Li mi . 

I,aiandiiia rcra. D.(\ 


On coii.<iderii5g llic nbove list, it avill bo readily understood tliat a 
’i'ery extensive fiinoniit of investigation ‘will bo iieedod before any 
prononneoniont can bo inado. There aiv plants from every continent, 
and from very many latitnde.s, all inquiring different soils and lenipera- 
ttiros, -witli varying nsjieets and altitudes: and it tvill not brily bo sntis- 
iactorv to decide tliat a certain plant ^vill thrive in a certain soil and 
■iistriet, but to ascertain definitely lioxv and where the plant may be 
^rown so that it will give the best and the necessm'y results. 

Tlien fiirtlier consideration must be given to the economic habits of 
plant.s lliem.selvos ; for such plants as henbane and the opium iioiipy 
^ould bo da^igeroiis unless gro^ni under ]n*oper supervision t while some 
1'2710. B 
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are even now present with us as w'eeds, such as the dandelion and the 
stramonium; others arc easy of growth, like the licorice and peppermint- 
and it is necessary regarding the rhubarb and others to ascertain 
definitely the correct species and variety to be grown to give the most 
profitable results. 

This question is also engaging the attention of the authorities in 
England, and last year the Board of Agriculture issued a leaflet (Xo. 
288) on the growth of these idaiits. The following extracts from the 
pamphlet will show its character; — 

Medicinal herbs have been cultivated in this country for centuries 
and in the middle ages were grown in kitchen gardens attached to 
monastic establisbineiits and the mansions of noblemen. At the present 
day farms exist at Mitcbani, Carsbalton, Hitcbin, Ampthill, Long Jlel- 
ford, Steppingley, Market Deeping, and Wi.sbech, but for many years 
the main source of British drugs has been mid-Europe, particularly 
Germany and Austria-Hungary. 

During recent years the acreage devoted to drug cultivation in 
Britain has been more and more restricted by competition with wild 
foreign products, and the result has been a slow but sure ousting of 
British-growu drugs from the market. The advent of the European 
w-nr has completely changed the situation, and an effort on the part of 
growers aud drug merchants may largely secure for England the 
colleoliou aud cultivation for the future of Tiiediciual plants which can 
for the present no longer he imported from (fentral Europe. Supplies 
of drugs, especially of helladoima, leaves and root, arc much in demand, 
but ill the case of other continental drugs grown in England the shortage 
is not so serious. 

Tlie iirice of belladonna bas risen seriou.sly (more than 100 per'oeni.) 
since the outbreak of war, and as it takes at least two .years to grow this 
drug ill quantity, the drug grown next year is likely to realize high 
prices. This applies in lesser degree to chamomile, dill, dandelion, and 
valerian. The prices of colchicuni, digitalis, fennel, henbane, 
strainoninm. and botanical herbs must also be considerably affected. 

The limited outlet for most drugs makes overloading the market a 
comparafively easy matter, and any grower who proposes to devote 
attention to the cultivation of medicinal plants should give the matter 
careful consideration befoi-e embarking on it to any serious extent. For 
a number of growers, however, who can siiceessfully raise good crops, 
Iiandsome |ii-ofits should be made in the near future, 

Co-opera'ion . — The most important drug industry — Ciiiebmia hark 
production — lias witnessed quite recently tlie fruits of eo- 0 |iei'atioii 
bctivcen producer and inannfaeturer in restricting the output within 
reasonable limits. So far, consumers apjioar to lie nnaffcctcd, wliile all 
other handlers of bark and quinine, other than speculators, are in a 
decidedly better position. Some aiTangcmciit might perhaps be made 
to insure British drug growers a fair return for their efferta. Co-opera- 
tioii between growers and wholesale druggists would probably pro'e 
effective. 

Soil and Manuring . — Soil in good condition for ordinary farm empj 
is suitable for growing most medicinal jilants. Tn general, care shoino 
be taken to keep down weeds and insure a good tilth. A iiicrluini 
dressing of farmyard manure is u.sually advantageous, although no 
actually necessary. 
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Drying of Crops.— The. drying of modit^inal herbs is a matter of 
importance, and regular growers have proper drying plant, heated 
;,ititicially so that quantities of the drugs can be dried quickly and 
thoroughly in a current of warm air. I'acilities for drying purposes 
iuc necessary to fiie grower of medicinal herbs. Grlass houses could 
readily be converted into drying sheds, especially if heated by pipes, 
prying can be done in half-shade in fine summer weather by spreading 
thin layei’.s of the leaves on sheets in the open, or on racks or shelve.s in 
freehrventilated shed, turning frequently until quite dry. The leaves 
or dowers must he kept under cover at night or during rain. “Even 
colour" is best retained by quick drying, and the brighter the colour 
the more saleable, the product. Those who intend to maiket dry leaves 
or flowers could gather and dry in small portions, -which are more 
nuuiageable. Roots present less difficulty in washing and drying. . 

Tlio most important British dmgs are dealt with briefly here, -wliile 
f\ utuubcr of others ai'O also mentioned, though their supply is more or 
less restricted. 

The South of England is especially suited (o drug-gro-wing, and is 
fui'ihcr favoui*ed in being close to the principal consuming market. 

The greatest trouble to be encountered by the grower will be to 
obniin sufficient seeds or dormant plants to start growing uieclicinal 
lici'bs. 

Aconile (Aconitnm XapeUns, L .). — The chief collecting centres for 
foieigii aconite I'oot are tlie Swiss Alps, Salzburg, North Tyrol, and 
Vorarlberg. Swiss supplies, which have come via. Germany, may be 
cut old as well as tlic ofliers. Supplies of Japanese aconite root arc 
plentiful, and Spanish roof i.s also comiiig info the market, so rliat the 
denumd for English acouirc will probably he restricted. The price of 
the continental root is ahonf cOs. [»er cwt., and Japanese (usually 
ascribed to A. Fischeri. Reichb.), abour ;>5s. [‘>cr ewh, wliile English is 
ordinarily worth 2s. a 11). t’nltivation of aconite has not paid in recent 
yccirs. even Avith cultivated root four times the price of wild. Leaves arc 
of little impOT’tanc(‘. 

Iktiadonvo- {Airopa Bdhdonna. L .). — The bulk of the ■'.vorld's 
supply of belladonna is derived from wild plants grotving in quantity 
OH waste, stony places in Southern Eurot) 0 . The industry is an 
iiiiporfant om* in (.’roatia and Slavonia (South Hungary), some fifty 
cxporfc’i's being engaged in (niying (he root and loaves from collectors 
and exporting the drug chiefly to Wurtoiuberg. The largest exporter in 
I^lfivonia sent out 20.SS0 lbs. of dried belladonna root in 1908. 

Roiitinned shortage will almost certainly exist during the next few 
years. Tf seeds arc soAvn in October, a small crop of leaves may be 
obtained in tlie following year if the plants giw strongly. High prices 
will probably continue until the root is dug three or four years hence. 
It is usually difficult to obtain more than £10 per acre for u crop of 
belladonna, hut tliose who contract to delivei’ belladonna next year 
djoiild obtain iiinre than this for the sparse first year’s cutting. 

Dandelion {Tararacuni oftctnale. L.).- -Dandelion has been •scarce 
throughout 1914. English roots have usually been sold in competition 
with Gennan roots at about 40s. per exvt., but 110s. Avas being paid in 
September. Tn the early part of this year fix*sh root was worth 6s. 
per cwt. Unless this yeaEs collection is much greater than usual, the 
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absence of German competition will keep prices liigh. Farmers luiiilit 
collect and dry (be roots or arrange with (be niiddlemaii for this to be 
done for them. An advantage of this course is that the need is reduced 

Fu.rglore {DigitaH.'< Purpurea, L.). — The contiiieiital supplies of 
digitalis leaves from Thuringia and the Harz Mouiitaiu.s are stopped- 
but there should be enough of tlie wild plant in England to satisfy home 
requirements if it can be collected. Dry wild leaves would be worth 
35s. per cvvt. and upwards. Unless these are gathered in considerable 
quantity there tvill he a shortage nest year. 

The foxglove is cultivated by a few growcr.s in this country for a 
very limited market, in order to provide a drug of more miiforiii 
activity from a true tyi>e of digitalis purpurea. 

(ioldeu Seal {Hgdrnutin Canadensis. /<.). — Golden seal is an 
.Viiierican drug, the price of whicli ha.s risen from 5s. per lb. in 1905 
to 20s. or more in September, 1914. Such a high price enables cultiva- 
tion to bo praotised on a commercial scale both in America and ia 
England, even with the great expense of artificial .shading in order to 
siniulato natural conditions. Cultivation of this drug might become a 
paying propo.siliou to any one who could solve the problem of the 
correct conditions of .<^liade and moi.slure. Several times the amount of 
drug now used would be absorbed for making fluid extract of hydrasti? 
and the alkaloids hydrastinc and hydrastinine. 

Henbane (Hyoscgainus Xiger, L.). — This biennial is cultivated in 
this eoniitrv for e.xtract making. There, is a liitiited demand for this 
purpose, and the established drug farms will probably he able to iiippt 
it. The official henbane leaves of fbe British Bbarmacoperin in'e tlie 
leaves and flowering tO|).s of the second year plants of biennial lienbiiiic, 
but the dry commcrciai leaves imported from (iermany and Rns.-ia .n-t 
derived from the wild annual. Tlio ))lant might be grown iic.vt ynai- to 
make good any shortage, if good germiuable .seed can he obtained. Tliei? 
will be a deiiiiiiul for dry leaves at enhaueed prices next year. Tin 
normal price of the continental drug )dant is 4(),s. to 45s. per ewt. The 
English-grown plant is ordinarily wortli 3s. to 6s.'per lb. 

Opium Poppp {Faparer sontniferuin, L.). — Tlie white variety of tiu- 
0 |iium poppy is still grown in several parts of the country, iiotablv 
Lincolnshire, for the .sake of its capsular fruits. The crop is alway- 
a precarious one, but there is a steady market for poppy heads. Belgiuiii 
usually snpjdies a proportion of the poppy heads tiscd in this coiniiiy, 
hut not suffieient for the loss of her crop to cause serious shortage next 
year. 

Thorn Apple (Datura Stramonium . /,.). — The thorn apple is not 
grown on a commercial scale in this country. The principal use of tin 
drug is as an ingredient in burning powders for asthma, coiisiderabli- 
quantities of wild leaves being imported from Germany and Ifiiiigaiy. 
The normal ju-iee of foreign stramonium le.ives is about 40s. per ewt.. 
but SOs. lia.s been iiskod since tbe outbreak of war. The seed is also a 
commercial article, but demand is very limited. The plant is an annual, 
and easily grown. The dry leaves would find a ready market next vear. 

Valerian (Valeriana officinalis, L.). — Valerian is common in Ep?" 
land in moist situations. Most of the drug plant of eommeree connst- 
of rhizomes from plants grown in Derbyshire, or inii>orted from ITolla™- 
Germany, and France. The foreign root was selling in January at 0 o 
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per cwt., English being worth Is. to Is. 3d, per lb., about four times (hat 
priee. Very little valerian is now cultivated in this country-, and great 
*cnrcity already exists. Abnormal prices will be paid for some time to 
come. 

In addition to the above, a considerable amount of space is devoted 
to many other plants, and to the necessities and modes of cultivation of 
c;H‘li plar'it listed. It is not thought necessary to re[>eat those here, for 
conditions will probably vary considerably in xVustralia. It will thus 
1)C seen that, while there is every reason for the local production of the.se 
plsmtfl, and that in the near future their growth will be readily under- 
taken by many, it will not be wise to embark upon the undertaking of 
iriedieinal plant growing until the experiinenta) stage has been pa.«sed. 
Intending growers must be prepared to take up the project, so that a 
considerable (piantity null be produced. Buyers will neither requires 
ounces nor pounds, hut in many ca.ses, hundredweights; and for this 
reason alone, it is well that the question is being invc.stigatcd on a 
scientific basis, so that growers .*<hall be assured success frojn the initial 
stages. 


CHANNEL GATE. 

A convenient water gate is illustrated in llandi/ Farm Devices. 
Two stout posts are set 3 feet in the ground, and about 6 feet back 
from the hanks of the channel, well braced and stayed. A piece of 
plain or barbed wu're is run across and back, between the posts, about 
six limes, and fastened securely at each end. A piece of 3 x. 1. 



about 4 feet long, is placed between the two sets of wires at the middle, 
and turned around until the wires are well twisted together. The 
gate is constructed of timber, as shown in the illustration, and hung 
liy stapling on the wires at the top. 
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THE POTATO MOTH. 

Phtliorimaea operculella, Zeller. Lifa soJaneUa, Bois.) 

RECENT SPRAYING EXPERIMENTS IN GIPPSLAND. 

By C. French, Junr., Government FntonLologut, and S. G. Harris 
Senior Potato Inspector. 

According to various writers this destructive pest of the potato 
crop has been known in Australia since 1854, and has spread to all 
the States. It has caused considerable losses to growers, and ig 
certainly the worst potato pest in the Conmiouwealth. Potato moibs 
liave been exceedingly plentiful during the past two seasons, o\vin» 
to the exceptionally dry weather conditions, and in Gippsland and else- 
where the damage caused by these insects has been very great. In 
some cases ilie whole crop was destroved, when the plants were from 1 
to 6 inches high, and in rnaiiy instances growers had to discard fully 
two-thirds of the tubers when Vjagging owing to the depredations of 
the caterpillar. They are usually more plentiful after a mild warm 
winter. There are two broods of moths. The first, the winter brood, 
may destroy the young plants and thereby ruin the crops. The moths 
of the second brood deposit their eggs on the potatoes themselves, when 
the tubers are stored or are in the field. Occasionally, especially if 
potatoes are grown in stiff soil, the moths will crawl down the cracks 
into the ground and deposit their eggs on the tubers. The eggs are 
usually from 20 to 30 in iiunber, and hatch in from six to ten days. 
In sandy soil tubers are rarnly so attacked. The young grubs -vhen 
hatched usually feed upon the eyes of the potatoes; they then tunnel 
towards the centre of the tubers, causing them to become brownish 
black, and inducing decay. When the potato plants have made substan- 
tial growth the female moth deposits her eggs on the leaves. The young 
grubs feed on these leaves and aftcu'wards gnaw their way down to the 
main stalk and are distributed over rhe surface of the soil, occasionally 
reaching the tubers below, and immediately attacking and destroying 
all tubers exposed in the drill or scattered oil the surface. Fortunately 
for growers, th« chrysalids of the potato moth are destroyed by 
parasites, insectivorous birds, bacterial diseases and climatic influences. 

Life-History. 

The eggs are very minute of a white colour and glistening. 

Caterpillar . — When fully grown it measures about « inch in length, 
and is of a faint pinkish colour with a brown liead. It usually pupates 
under the skin of the potato, and is surroumled and protected by chrt, 
oxcrement, &c. 

Chrysalid . — The pupa or chrysalid is dark brown in colour, and is 
enclosed in a silken bag or cocoon. 

The moth is small, of a light brownish grey colour, the 
size being, body abouf inch in length; front wings, which are darker 
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than the hind ones, female, about ^ inch across when, expanded, male 
slightly smaller. The wings of both sexes are feathery or fringy, but 
this is not so TDronoiinced in the male as in the female- 

Prevention asd Kemedies. 

Dead potato plants, discarded and small potatoes, and rubbisli 
should be gathered and burnt. Old sacks and cases in which there 
have been infected potatoes should be dipped into boiling water. Ry 
this means any grubs and chrysalids secreted in them will be destroyed 
Seed infested with grubs should never be planted. Where the soil 
conditions will permit the sets should be planted deeply, and in 
shallow soil the drills should be sufficiently wide apart to allow of 
hilling, and as the potatoes develop there should be at all times a 
good deptli of mould covering the top layer of tubers. When the moth 
is in evidence during digging operations the potatoes should not be 
allowed to He on the surface, but as each stalk is dug the tubers for 
market and seed should be immediately gathered into the bucket or 
bag, and if the bag is dipped in water before being filled it will tend 
to close up the material and prevent the caterpillar from entering it 
through the spaces where it comes into contact with the soil. When 
the potatoes are bagged, the bags should at once be sown up and 
I’etiiovecl to the storeroom, where moths cannot get at them to lav 
their eggs in the eyes of the tubers. It is advisable for growers to 
erect bins, whicli could be made moth proof, and if necessary air- 
tight. These could be used for storing purposes, and if air-tight, for 
tlie fumigation of seed potatoes to destroy the caterpillars of the moth. 
Recent fumigation experiments with bisulphide of carbon have proved 
effectual. The quantity used is 3 lbs. of carbon bisulphide for every 
100 cubic feet of air space enclosed. The potatoes should remain in the 
bins from four to six hours. Great care should be exercised in using 
this chemical, as it is highly inflammable. It is a common practice with 
many growers to throw a few' handfuls of potato plants which are 
probably infested with the caterpillars of the moth over the top cf 
tlie sack containing the newly dug potatoes and leave them in the 
field for days. The consequenee is that the calerpillars are dislrihutcd 
throughout the contents of the bag, and tubers which have been care- 
fully sorted for market or seed are infested avitli the grnh. This neglect 
of the grower was very iiotieeable in jiarts of Gippsiand which we 
visited this season. Another bad practice is to heap the potatoes np iu 
the storeroom without any covering, and to leave the doors wide o})eii. 
It is no wonder that losses occur. 

Trapping by means of lamps is of use in destroying the nioths- 
wliich fly about at night. Procure an ordinary tin basin, and in this 
place a brick and enough kerosene to reach half-way up the hrick, and 
oil the brick a lighted lamp. The moths are attracted to the light, and 
flying again-st the lamp fall into the kerosene, wlicre they are destroyed. 
The basin could be placed on an ordinary box, sucdi as a kerosene case. 
Several of these lamps could be placed in a field of potatoes at nigh" 
time. 

When the moths commence to make their appearance, it -s 
advisable to spray the crop with some arsenical spray, such as arsenate 
cf lead. This will destroy the young grubs as soon as they commence 
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10 feed. As many reliable brands of arsenate of lead are on the 
market, and at a fairly cheap rate, the growers prefer to pur- 
<’liase the ready-made article instead of going to the trouble of 
mixing this excellent spray themselves. As a deterrent against moths 
jtipositing their eggs on the plants coal tar water iiiay be used. The 
I'oiinula is as follows Boil 1 lb. of coal tar in 2 gfdlons of water, 
3 ))d v'jhile hot add from 50 to 100 gallons of water. 

Ill cases where spraying is to be done, spaces might be left between 
every few rows of potatoes for the horse drawing the spray pump to pass, 
otherwise many of the plants wdll be trampled down. During a recent 
spraying demonstration of potatoes, this oversight on the part of the 
yrowers was very noticeable. At the present time, some excellent motor, 
a\itoinatic\ and other spray pumps specially designed for potato spraying 
are nn tlie market, the nozzles being made so that the wliole plant 
way be thoroughly sprayed. Six or more rows of potatoes can be 
sprayed at the same time. Recent experiments by the writers and 
other ofheers of the deparlrnenb prove the value of these pumps, which 
arc now coming into general use. 



Many reports having reatdied the Departinenf of the damage cniisod 
ly the potato moths this season, it was decided that experiments should 
be carried oat to convince the growers that by early aiid careful 
spraying this pest could be kept in check. For that pnrjxisc it was 
inranged to conduct an experiment with an arsenate of lead spray at 
Icna. Most of the leading growers of the district were present. The 
first plot of about one acre was a strip in the centre of a field of 
potatfies. The land was very dirty, in some places the weeds almost 
covered tlie potato crop, and there were doubts of the result at the time 
of spraying, hut agreeably to our surprise it was found that the result 
bad outsti-ipped our anticipation, and very little trace of the grub 
"as found in the tubers; in fact, none except where they were exposed 
sbove the s<hl. This result was obtained despite the fact that within 
^ chain or so where digging operations were in progress unsprayed 
potatoes were rather badly affe<-ted. The owner informed us that, 
"hen tlie crop was green, he walked through it almost every evening, 
''ind tliat, while the other parts of the field w'ere swarming with the moth, 
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there was practically no sign of them in the sprayed part. He is 
quite convinced of the efficacy of the spray to destroy the moth if used 
under fair conditions. 

The area sprayed was one acre, and. the cost of the material 2s. 6d. 
per acre. A larger area would have been dealt with, but owing to the 
dry season it was difficult to obtain water for further experiments, 

No. 2 plot was sprayed by the grower, Mr. Allan Macdonald, of 
Garfield, at a subsequent date, and comprised about three acres. He 
says it was a bit late when he got the machine, but after spraying the 
moth completely disappeared for some weeks; after a fall of rain they 
appeared again in small numbers, and that another spraying should 
then have been given, but the machine was not available. He further 
stated that he lost tlie whole of the crop last year through the moth, 
and is convinced, if he had sprayed, it would have meant a saving of 
over £400 to him. In fact, he is so favorably impressed that he intends 
purchasing a machine for next season. 

A machine was also sent to Mr. J. Kneebone, Myrtleford, but 
owing to press of work we could not get away to supervise the work, 
but full instructions were forwarded by letter. At a subsequent date a 
visit was paid to the district by Mr. Harris, and it was found that 
the machine had also been used by Mr. Phillips, of Whorouly, but it 
had not been satisfactory owing to the fact that the spraying was not 
commenced sulTiciently early. From what could be gathered from 
conversations with the growers mentioned, ii was quite evident that 
had it been possible to visit the field at the time the iiiachiue was sent 
advice would have been given that no action be taken, as the crops 
were too far gone. Early spraying is necessary, and if the moths are 
plentiful it is advisable to spray several times. All weeds should be 
destroyed; this precaution is very often neglected. Many plants 
belonging to tlie Solanacese, especially Solanum mgnnn, the Black 
Night-shade on whicli the moths also feed, are allowed to grow the 
whole year round on the potato field. If this neglect is not remedied, 
the growers will have the pest with them at all times. Arrangements 
have been made for a demonstration to be given in the district next 
year if the moth shows evidence of becoming troublesome. 

Knapsack spray pumps can be purchased from 50s. for small plots, 
and motoi spray pumps from £80 to £100, but the pump illustrated 
is the type that has been adopted, after several trials, by the Depart- 
ment, and can be purchased for £35 with iron droppers, and £37 lOs. 
with copper droppers. 

Where branches of the Victorian Potato and Onion Growers’ Arso- 
ciations have been formed, the question of purchasing one. nr tnoro 
machines by co-operative effort for joint use amongst small growers 
is submitted for the consideration of the executive nf the Association 
and its branches. 

As the potato moth is jiroclaimed an insect pest under the Vegetation 
Diseases Act it would be advisable that the potato inspectors should 
inspect all storerooms in the country districts where potatoes are grown 
and see that every precaution is taken by growers to protect the tubers 
from the ravages of this moth. One careless grower in a district can 
breed enougli moths to ruin all his neighbours’ crops, and it is agains 
such a grower that action should be taken. In our opinion, owin^ jo 
growers neglecting to keep the moth in check, potato spraying should 
06 made compulsory. 
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BEE-KEEPI]SrG IN VICTORIA. 

P. R. Beuhne, Government Apiculturist. 

XXVt.-THE HOXEY FLORA OF VICTORIA (continued). 

(Continued from page 486.) 

Tub Mfjt.y Strixoybjkk (Eucalyptus ciuerea, P.v. .1/.). 

(Fif. 30. Upper part of plate.) 

A moderate-sized tree, tIoTCriiig already in tlio .shrubby state, the 
mmk is comparatively short, with br.anches at from 10 to 15 feet'from 
the ground even iu aged trees; the wood Is twisted and brittle, and of 
inferior lalue, the bark fibrou.s but not distinctly stringy, light-brown 
to grey outside and light-broun with u reddisli tinge in.side; irsiuilly only 
the nijper branebos are smooth. 

The foliage lias a variable whitish or ashy bloom. The leaves either 
stalHess and opposite, and heart to egg-shaped, as seen in the illustration 
Fig. 90, 1.1, In, 5, and 6, or broad-lance and even narrow-lance shaped 
on sliort stalks, as shown at 8 and 4, or of an interraediato shape as at 6, 
while sucker and .seedling leaves arc almost round (2). The lance- 
sliaped leaves are found iiioie on aged trees, and become even altenuitc 
or scattered instc'ad of opposite, but broad and lance-sbapcd leaves are 
oflcn found on the same tree; the veins of the leaves are very spreading, 
not conspienou.s, tlie marginal veins reniofe from the edge. 

Tlie dowers are at the sliouldors of leaws in threes, only e.vceptioniiily 
at the end of branelilets, wliicli latter are tliin and round. The huds are 
half round, pointed or conical to broad conical; the fruits small, half 
round top-shaped, three to four, rarely five celled. This tree flowers 
from Octoher to December, and although it does not perhaps rank high 
as a nectar producer, it is like some others, enumerated to enable the 
reader to dislijiguisb it front others of greater apicultural or timber 
value. 

The mealy sfringybark is found in Victoria, in the 'Yorth-Fasteni 
district, wbei-c it is known a.s turpentine free, on account of a somewhat 
terebinthiue odour of the bark, or as siRer-leavcd sfringybark; this name 
has now, however, been adopted for a variety slightly different and 
growing in the sonlli-eastern parts of flie State. 

The SiT.vER-i.EuvvKii .Strixgvr.vrk (Eucalyptus ciuerea ccirietii 
multiflora.) 

(Fig. 31. Lower part of plate.) 

■V tree usually of niediuin size, but it m.ay attain a height of about 
100 feet, bark softly fibrous, greyish to brown outside, reddisb-browm 
inside, and on old, stunted trees in swampy ground of great thickness in 
comparison with the. size of the tree. Timber reddish, inferior in 
quality, soft short grained, and often liollow when growing on low 

ground. 
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The leaves of suckers and young saplings are broad egg-sliaped 
(7, lower part of Fig. 31), or heart-shaped, stalklcss and opposite 
changing in older trees to longer and narrower short-stalked opposite 
(8 a), or narrow lancc-shapcd scattered leaves (8b), but all kinds are 



Fig. 30. — The Mealy Stringyhark 

[Eurah/plus rintwea F. v. M.). Uppvr part of Plate l-O. 


Fig. 31. — The Silver-leaved Stringybark 

{Eiirahiptiif! rinrrea varieti/ m-uUiflora, Maiden). Lower part of Plate / JO. 

quite commonly found on the same adnlt tree. Young foliage, as also 
buds and branclilets, frequently covered with a white or bluish bloom, 
giving the tree a silvery appearance, hence the local name “ Silverdeavod 
stringybark.” 
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Flowers in umbels of four to eight at shoulders of leaves; the buds 
coiiical pointed; fruits small, half round to top shaped. 

This tree appears to he confined to the eastern half of Victoria, and 
particularly the south-east; from the vicinity of Melbourne to Omeo and 
lJucliaii it is found in many places in districts with a good rainfall. 



Fig. 32. — The Scented Peppermint {Eucalyptus odovata, Belir). 


generally on poor soil on low sandv heath country, or on bayonet-grass 
flats (where it is often the only tree), but, also on low hills, near or inter- 
mitiglcd with messmate (E. ohliqna) and narrow-leaved peppermint 
(£. amygdalina). As a timber tree it is almost worthless ; even for fuel 
purposes it is inferior; but to the beekeeper in the localities where it 
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grows it 19 a valuable tree, furnishing an autumn supply of nectar and 
pollen, wliieb enables the bees not only to accumulate winter stores, but 
often also to store surplus and always to keep up brood rearing till quite 
lat»^ in the season. In this respect it takes in the eastern part of the 
State tile place of the long-leaved box (E. elaeophora) , which is so highly 
appreciated by the apiarists of the drier di.stricts, on account of the 
successful wintering of the bees always connected -with its flowering. 

The silver-leaved stringyhark, which is also known by several other 
names, such as apple tree and red stringybark, flowers every second year 
from March to May or June, and is freely visited hy bees even .so hits 
in the season when frosts occur at night. The honey granulates or 
candies somewhat coarsely, hut never very hard, and although it is one 
of the darker kinds, it is yet one of the best flavoured of the localilies 
producing it. 

The Scented I’ErpERviiNT {Eucahjptm odorata). 

(Fig. 32.) 

A medium-sized or ralher small tree, with greyish rough hard box 
bark, hence also called box tree. It is classed as one of the peppermint 
trees on account of the scent of the leaves, which suggested the spediio 
name “odorata.” The timber hs of fair quality, altlioiigh seldom of 
large dimensions; it lasts well underground, is very tough, and used in 
a manner like tliat of yellow box (E. utelliodorci), of which it is an allied 
species; the habit of the two trees is much the same, but the scented 
peppennlut is found chiefly on limestone ridges pi'incijjally in the iiorth- 
we.st of Victoria. 

The leaves are scattered, narrow lanec-shapcd, rarely broad, often on 
comparatively short stalks, rather dull-gieen or .somewliat sliiiii)ig, of 
equal colour on both sides; the, chi.sters of flowers occur singly at tlie 
shoulders of leaves or in short sprays with from three to nine flowers; 
the buds are broad conical to pointed, half round, tapering into the short 
stalklet; the fruits hell-egg-shaped, tlii-ee to five celled. This .species 
ajjpears to have been overlooked hy apiarists, and, in consequence, nothing 
can be said regarding iieetar and pollen production. It is hoped, how- 
ever, that the description and illustration of this and some otlier 
eucalypts now pnldishcd will be the means of obtaining this information 
for future use. 

The Bell M.m.eee {Eucalyptus Behriuna). 

(Fig. 33.) 

A tall shrub or small and perhaps never a tall tree, which Jiiav ho 
said to form a connpctiiig link belween the tree eucalypts ami those of 
a shrubby type included under the general term of Malice. 

The outer bark is brownish or dark, and shed in large flakes, leaving 
the surface of the stem and main branches smooth and greenish. Tlic 
foliage is rather massive, leaves scattered, broadish or oval lance-shaped, 
of thick consistence, of equal colour and shining on both sides, not at 
all or only slightly curved, occasionally tinged with whitish bloom. J ne 
veins of the leaves are somewliat prominent, rather distant, the rnargma 
vein distinctly removed from the edge of the leaf. 
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The clusters of flowcrSj seven or less in each, are in sprays ; the buds 
are blunt or half-round ended, not angular; fruits small, cylinder-shaped 
or top-shaped, oval, three or oftener four celled, with a narrow rim. 

In its relationship the bull mallee approaches closely to the grey-box 
{E. hemiphlom)j from which it mainly differs in never attaining the 
stately dimensions of that species; in the bark remaining smooth from 



Fig. 33. — The Bull MaUee [KHcahjjihis liehriana, F. v. M.). 


tJie shedding of the outer layers; besides, the leaves are, 'as a rule (with 
exceptions), .sliorter and broader, tbe sprays of flowers are less ample 
and tile flower.s and fruits smaller, tlieir stalklets sborfer and tlie buds 
blunter than those of the grey box {E. hemiphloia). 

The bull mallee {E. Behriana^ claims also near affinity with .black 
box (i!j. hicolor)^ but the bark of tbe latter does not shed, the leaves are 
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narrower, thinner, of duller hue, and liner veined, and the sprays of 
flowers more spreading; thus the resemblance of E. Behriana in foliage 
is closer to Eue. hemiphloia, but in flowers and fruits nearer to black 
box (E. hicnior), while in bark it differs from both. It is also related 
to E. odorata, the scented peppermint, but the latter has a box bark, and 
the clusters of flowers occur at the shoulders of leaves, not in s])rn,vs. 



'File bull malice is found near the sources. of the Werribee Eiver, on 
stony hills, extending thence to the Avoca and the north-west. Aollnng 
definite is so far known as to the character of the honey gathered from 
this tree, but it most likely resembles that obtained from grey-box, with 
which it also agrees in time of flowering and pollen production. 
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The Hooked Maelee {Eucalypiua uwcinaia). 

(Fig. 34.) 

This spocies always remains of a shrubby growth, with several thin 
sfoiiis branched from near the base. It constitutes, chiefly along with 
the oil niallee {E. oleosa) and slender mallee (S. eolycogona), a con- 
sldf'vable portion of the Mallee scrub. The bark is smooth and greyish, 
or may assume on the branches and brauchlets a dark line, hence the 
uaiae Mack mallee, by which it is known in some localities. Eranehes 
orcct, ne\ cr drooping. The leaves are scattered, on sliort stalks, usually 
]i;frruw lance-shaped, of equal green on both sides and somewhat sliining, 
occasionally they are hroad lance-shaped, or very narrow and long, but 
always coihously daih dotted with oil glands. The veins exceedingly 
fine, rather close and spreading, but nowliere prominent, the marginal 
vein very dose to the edge of the leaf which terminates (as in some 
other eucalypts) in a firie hooked point, from which feature in this 
iuslaiice tlie name is obtained. The clusters contain from three to nine 
flowers, and occur at the shoulders of Icavc.s, or in short end sprays 
(■occasionally), and on aged wood sideways from branchlets. The buds 
filmost egg-shaped, but the lid sometinies mirjw conical; the fr\ut small, 
half egg-shai)ed, mostly three, sometimes four celled. 

The hooked niullee is one of those from the leaves of whieh eucalyptus 
(lil is distilled. 

As a neelar and pollen producer, this is one of the host of the niallee 
eucalypts known to heokee]jers. It flowers jirofusely every second year 
(luring !March, April, and May, lasting about twelve weeks. Tlic buds 
appear tlii-ee to four inontbs before flowering. 

Tlie honey is of good quality, not very dense, but this .slight defect 
is pcrliaps duo only to the eoinparativelv high humidity of the atmos- 
phere at time of gathering, and can bo reciifiod by ruuning it from llie 
extractor through a suitable licating apparatus, as is now' being doii(3 
by some apiarists with lioncy from other late flowering trees. It candies, 
but not solidly. 

Tliere are huge trael.s of the hooked inalloc available for apiarists. 
iUid, as the flowenjig of this species alternares with that of yellow' box 
mid red gum in the western half of tlie Stare, it provides a profitabh' 
field for operations by jnoving the apiaries to it every second year and 
hack to tlie forc.st country (he follow'ing season. 

Moreover, this particular niallee. and some otbers, grow* eliiefly on 
«jil too ])oor for cultivation purposes, and the bee pasture is therefore 
iiioie likely to bo perinanent. 

{To he roiilinued.) 
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WORKERS’ COMPENSATION ACT 1914. 

The Insurance Commissioner of the recently-established State Acci- 
dent Insurance Office has passed on to the editor the following state- 
ment, which will be of interest to the fanning community: — 

It would appear that some employers — in the farming industry 
especially — arc of the opinion that certain persons performing work 
for them are not “ workers ” within the meaning of the Act above 
quoted; but, on the contrary, are contractors, and therefore liabilitv 
in respect of such persons tinder the Act is not existent, and it is not 
necessary to insure. It is only right, however, to remind such employers 
that the question of determining between a case of independent contract 
and the relationship of master and servant is often one of coiisidcKible 
legal difficulty — particularly so when the romimcration is based upon 
the amount of work performed, and in cases of doubt it is ndvisablc to 
either effect an insurance or place the particulars of the case before 
the Insurance Commissioner, who will thou advise the fanner as to the 
best course, in bis opinion, to follow. 

A fairly reliable test to ascertain wbetlior the case is one of ‘‘ prin- 
cipal and contractor,” or “master and servant,” is as follows Dors 
the employer retain the power not only of directing what work is to lie 
done, but also of controlling the manner of doing tlie work and the 
right of dismissal? 'Where this question can be answered in the affirma- 
tive, the employer may consider that there is every likelihood of his 
being liable under the IVorhcrs' Compensation .let 1014, to pay couipen- 
satiou for any personal injury by accident which nmy be sustained by a 
person who is engaged in carrying out the work. ITiider such circiim- 
stauces, it would naturally follow that the necessity to insure would 
therefore be present. 

In the case of many so-called “ contracts ’’ which are entered into by 
farmers for fencing, ploughing, ring-barking, potato digging, and the 
like, it will be found, upon an application of the foregoing test, that the 
arrangement made is not an indeioendent contract at all, but instead, a 
“ piece-work contract of service.” A man who is engaged at a “ piece- 
work ” rate of pay in lieu of a daily' or weekly wage is, nevertheiess, 
a “ worker ” within the meaning of the Workers’ Comiieusation Act, 
and requires to be insured. 

Apart from a certain tendency on the part of some employeis to 
endeavour to eiiler into such an arrangement as is intended to constitute 
the position of a “ contractor,” and not a “ worker,” may be iiiciitioiied 
the fact of other employers now purposely following the practice ol 
remunerating their employees by a ‘‘ share in profits ” instead of weekly 
wages. But here, again, the employer is not on safe ground as regards 
immunity from liability under the Workers’ Compensation Act, as it 
has been laid down judicially that “the question whether a person u 
a servant of or a partner in a firm depends irpon the intention of tlic 
parties, and must he decided by the terms of the contract ” ; and, again- 
“ a contract for the remuneration of a servant or agent of a pcrtoii 
engaged in a business by a share, of the profits of the brisiness docs no 
of it.self make the seiw'ant or agent a partner in the business. 
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As regai'<is iKe case of bond fide share farming, it is considered, on 
ilte authority of an appeal ease heard before the Queensland b'ull 
(.'oiu'l, h"'- October, 1910, Korn y. Jlano and another, that the farmer 
“ A,” who owns land, and lets it on the .share system to some other 
fsirinev “ B/" inciins no liability under the Aet to farmer B ' or 
aiir men employed hy him. 

Another iiitej-esting position is that of a threshing inaehino pro- 
prietor who accepts contracts from farmers to cut their crops on their 
respective fanris. Although the farmers in many instances — as part of 
the arrangement made — iiudertakc to pay certain men who follow the 
jiiacliiue on to the farm, and there get work in connexion therewith, 
It is not considered that the fanners incur any liability under the Aet 
to such men, as they are really the servants of the machine proprielor 
while the inaehine is working on a farm, and lie alojie is liable. The 
mere thet of the farmer paying the wages is only a mutter of arrmige- 
lucut with the machine owner, and is taken into account by the latter 
when fixing the firico per ton at which the crop is to be cut. IVero it 
not so, the contract price would be increa.sed so as to includ(j the cost 
of wages. Therefore the opinion is given that the threshing nuic-hine 
owner is the person liable whilst tlie men are actually working, and not 
necessarily in respect of the casual “followers” whilst they are on the 
roiul following the macLiue from farm to farm. The two or three 
permanent men (engine-driver and feeder) would, however, probably 
still continue their rights of recovery under the .\cr shonld they he 
i]ijui'cd hy accident whilst the jiiaeliine was on t)ie roads. 

The attached extra<*ts from compensation law eases which have 
engaged the attention of the courts cdsewhere — England, Mew Zealand, 
and Queensland principally — should prove of interest to those employers 
who may be labouring under a misap]>rebcnsioji when tliinking that for 
a surety no liability under the Workers’ Compeusalioii Act attaches to 
tlieui. 


.Mr. llolnie.s has intimated lo the Editor his willingness to answer 
any inquiries in writing that enifdoyers may feel disposed to address 
10 him upon the subject of liability under the Act. The address of the 
State Accident Insurance Office is : Oxford Chambers, 473-4S1, Boiirke- 
street, ^^relboiirne. 

Kinployers are advised hi their own interests to take advantage of 
the fact that the Government has provided (hem with an iusuranee 
office whose aim will ho to afford tlieiii insurance under the Aet at cost 
price.. This course is only possible for the reason that the office i^ not 
expected to bo a revenue prodiieer, and any profits which may be made 
by the office are (o be refunded to the policy-holders by a system of 
periodical rate revision and distribution of profits. At the same time, 
tco, it is the intention to judge each separate policy and class of occu- 
pation on its own individual merits, so that a careful employer who 
adopt-s safeguards to minimise accidents will be rewarded, and not 
penalized, by having to “carry” the cai-eless employer. Employers 
are interested by the foregoing should write to the Insurance 
Toimiiissioncr for further particulars, or a copy of the balancc-.shect 
of the first year’s operations of the office. 
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fJVAXS V. THE PE.\}VYLLT SILICA BRICK COMPANY (England). 

It was hold that a worker who was employed under a written agreement on 
tile terms that he should be paid so much for every ton of material which liry 
worked, was a worker at piece rate. 

ltA<i\ALL V. LAHEYS LIMITED (Queensland). 

A man was engaged to cut scrub at 7s. per day, and afterwards tlie eniplovcr 
let him a section of pine to fell at 6s. per 100 feet, and Id. per lUO feet bonus," jig 
the section -was completed. The employer directed into what lengths the pine 
was to be cut. Xo time was fixed for completion, and the employee could com- 
mence and cease work when he chose, but was bomul to keep the mill suppljefj 
the employer being the arbiter of the sutticieney of the supply. He could, if he 
chose, em[doy other labour, and lie used his own tools. On several occasions 
while thus occupied he was directed to work otherwise, at 7s. a day. 'While 
engaged in felling pine an accident happened to the employee. It was lield that 
be was a worker. 


HERBERT V. FDELSTOY (Queon.sland ) . 

By a verbal contract Edelston agreed to ring-bark 200 acres of land on piece- 
work, at a remuneration of Is. dd. per acre, payable oii the eomplction of the 
work, for \^hit•■h no time was fixed. 1-Melston was at liberty to begin work when 
he wished. Herbert showed Eilelstoii in what manner be wanted tlie work dono, 
and pointed out certain trees wliieli nere to be left untouched. Edelston eiiguffcd 
others to assist in the ring-barking, probably to the knowledge of llmhert. 
While engaged in this work Edelston's a\e ghuiee<l from a tree and injurrd iiis 
knee, Tt was held that there was evidence from which it could 1)0 fouml that 
Edelston was a work<‘r witliin the meaning’ of the \\'orkors* Compensation \et 
(Q.) of 100">. 


FEXROSE V. POWELL (Xcw Zealand). 

Where the claimant was engaged in felling an nns}>ccificd area of busli to 
clear the land for fanning jinrposcs, at so much an acre, and was subject in rill 
respects to the directions of the respondent. He was not a contractor, hut Mas 
a piece-worker, and was within the -Act. 

.I/OO.V/;h V. SHEEHAX, l!K):t (Ireland). 

A carter, who found his own horse and carl, and was engaged to carry luiy 
at Od, a ton, was in Ireland held to he a wiirkcr engaged by piece-work. 

SMITH y. HORLOCK ( Kiigland ) . 

The applicant was cinploycil as the master of a barge, on the terms that lie 
was to receive half the net freights and to engage and pay the mate and boy, 
tlie owner only paying ."js. a week towards the boy's wages. It was a tcnii of 
his employment that the owner was to li.v the freight, and as regards the only 
voyagi' made by the applicant the freight had actually la'en arranged before he 
was engaged. The applicant h.'id no choice where to go, but received oidirs i\< 
to his destination and places of call. The applicant said lie was not lialile to 
dismissal during a voyage. In an account sent by the owner to tlie applicant a 
deduction was made from the amount shown as due to the. apjilicaiit in respect 
of his insurance under the XaiionaJ Insurance Act 11)11. Held . — Tlmt tin* 
County Court Judge had not been justified in holding that the iip[)licant was 
a eo-adveiiturer. ami not a workman within st'clion of tlie Worl:uirn's Com- 
pensatiov Act 1006, and that the ease nui.st be remitted to him to assess the 
compensation. 

JOXES V. J‘E\WYLLT f)l\AS SffJCA BRICK COMPAXY (England.) 

A workman having been killed wliile working in a quarry, his widow ilainicd 
compensation from the company owning the quarry. It appeared that tiw 
deceased Avas paid by the company a fixe<l sum on each ton of stone sent out. 
He had taken another man into partnership, and they had under them several 
men w ho were employed by the day. The company provided the necessary tools, 
trams and rails, and also a horse. The decoased had to feed the horse and to 
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. company for blasting purposes. When the company’s 

required a particular kind of stone, be gave orders for it, and he could 
refuse or debris to be removed to any particular place. The manager 
if the dcceawHl liad failed to do as instructed he would have received 
tanahle notice to terminal! the contract. Subject to this, the deceased could 
! ork pleased, provided be did not damage the quarry. Held. — That there 

'\s evidence to support the linding of the County Judge that the deceased was 
\vorkinan within the meaning of section 13 of the iro^-Amcn’s Compensation 
[{ct I9(h>- 

SOYD V. DOHMtTT (England). 

Y was engaged to break stones for road metal at a lixed rate per cubic yard 
liv B ^'dio bad a contract for the sujqdy of road metal with a county road 
aullicVity, provided A with material. A was injured whilst engaged 

on the work, and claimed compensation from R. The sheriff substitute found 
llmt A was under B’s orders as to where he should work, and was subject to 
(liNunssal by him. It was held that A was a workman, 

JiEtUt V. .V.l/zr//, MIhKiySOX ASO CO. (Kngland). 

The I’l'spondenls were owners of a threshing machine which they let out on 
hire to fanners. They were bound by statute to Iiavo tiirw men to attend the 
iniw-liine. two to look after the engine, and a tliinl as a '^road man.” At farjns 
the road man acted as assistant in the threshing, Ixdng paid for this by the* 
fiunx'r. and not by th«‘ r-‘spoiidenla. 

While engaged in the threshing Ihe applicant, the ‘'road man,” was injured, 
;in<l cl.nmed eonipeiisation from the rcs[)ondeiit.s, who denied Uability, stating 
the fanni'i- was e»nplo}er. 

'ITh* County Court Jmlge held the respondents ucrc the employers. 

riic Appeal Court held: that the County Court Judge liad ilecidcd a question 
of fait, and Hmt there ivas eridnur io s(ii>i»,rt his decision. 

FJJKIXCUA.U V. RA^OirV (Victorian ca.sei. Ballarat County Court, June, lOlo. 

brown was the owikt of a thre.shing inachinc in cmuie.vion witlj which ho 
aciTjitctl fontraets from farmers. MItringlinin wa.s 4'!iij)l<».\e(l by him on different 
faiiiis. Uliilst the macliino >‘as leaving tlie farm of one Allan, a mishap oeeiirred 
lit the gate of tb<‘ farm. KItriiighain w<'nt forward to chock the \\hcel, a>id 
whilst doing so was injuro^l. The Judge held that at the time of tlie accident 
ritiinghfini was not in tl)c course of his einployrmml. and therefore decided in 
fiiVdiir of the enijdoViW. 

\oif; — 'Cliis ca.si* is interesting from (wo points of view: First, the proprietor 
and not the fanner was unqm-stionably n^garded as the enijdover: and secondly, 
tlie em|iloyin<'nt of the casual ■‘followers” eeasos when the machine ooinmences 
to travel away from a farm. This deeisitm is appaivntly justilial.ile anti correct, 
and will form a jwec«*ilent for the futuri'. 


Burnt lime may weigh from 70 lbs. to nearly 1 cwt. per bushel. Good 
lime i.s lightest. 


In 1901-2 there were 23,535 tons of artificial manure used in Vic- 
toria. Nine years later tlie quantity was 86,316 tons. 
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VICTORIAN RAINFALL. 

Second Quarter ; Year 1915. 

During the second week of April some very appreciable falls of raij, 
occurred in connexion with thunderstorms due to mooiisooiial activity 
and later an Antarctic depression passed over bringing good general 
rains to .southern areas. These falls dispelled all anxiety south of the 
Dividing Range with regard to prospects for the coming season; but the 
amount of rain received in northern districts was not sufficient even for 
their present requirements. About the middle of the following mouth 
good general rains set in, and lasted about a week, followed by showers 
later. Some of the rivers then coimiienced to flow, and the droughlv 
conditions disappeared — and one of the most severe droughts ever known 
in the history of the State terminated. The following month (June) 
was an e.vceedingly wet one; the rainfalls were extremely beneficial, and 
the day.s during which the falls continued were numerous. The heaviest 
rains occurred along the we.st coast and the 'Wimmera districts. The 
Southern ilallee fared luueh hotter than the northern parts, hut East 
Glppsland did not participate to the sanu! exient as Iho rciuaimlei' of 
the Stale in the copious rains due to the Antarcties. All rivers and 
creeks throughout the State are now flowing, and crops growing well 
e.xcept in a few isolated eases, where early-sown crops are somewliat 
patchy. Grass is not growing up to anticipations, and the coldness of 
the weather had a very .serious effect on stock, ospecinlly the poorly- 
conditioned and weak ones, jnany of which succumbed, they being too 
low to withstand the piercingly cold winds and the fulling temperatures. 


District. 

— 

April. 

1 

u 

s 

s 

Quarter. 

Mallee North . . 

District Mean. . 

Points. 

o4 

1 Points. 
100 

points. 

115 

Points. 

278 


Normal 

74 

1 100 

151 

325 


Per cent, above normal 






„ below 

27 

9 

24 

42 

Mallee South . . 

District Mean . . 

70 

124 

193 

387 


Normal 

114 

139 

1 st 

434 


Per cent, above normal 



7 : 



,, below „ 

yj 

11 ' 


43 

North Wimmera 

District Mean. . 

oy 

HI ' 

333 

573 


Normal 

127 

167 

217 

511 


Per cent, above normal 



53 

15 


„ below ,, 

22 

16 



South Wimmera 

District Mean . . 

08 

158 

517 

773 


Normal 

162 

203 

275 

640 


Per cent, above normal 



88 

22 


,, below ,, 

40 

22 



Lower Northern Country 

District Mean. . 

80 

206 

206 

492 

494 

Normal 

Per cent, above normal I 

131 

159 

30 

204 

1 


„ below „ ! 

30 
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Victorian Rainfall — ■ coTitinuf ’. d . 


District. 

— 

0. 

■< 

May. 

June. 

Quarter. 



Points. 

Points. 

Points. 

Points. 

Upper Northern Country 

District Mean . . 

93 

262 

28.7 

640 

Normal 

lt)5 

204 

271 

640 


Per cent, above normal 


28 

52 

.36 


,, below „ 

44 

Lower North-East 

District Mean, . 

94 

479 

522 

1,095 


Normal 

197 

240 

383 

820 


Per cent, above normal 


100 

36 

84 


„ below „ 

52 

Upper North-East 

District Mean . . 

208 

.704 

796 

1,568 

Normal 

274 

366 

609 

1,249 


Per cent, above normal 


a4 

31 

61 


,, below ,, 

24 



East Gippsland 

District Mean . . 

97 

187 

129 

413 

Normal 

2o3 

241 

319 

813 


Per cent, above normal 






,, below ,, 

02 

22 

00 

144 

West Gippsland 

District Mean . . 

224 

411 

332 

067 


Normal 

299 

278 

351 

928 


Per cent, above normal 


48 


18 


,, below ,, 

2o 


5 


East Central . . 

District Mean , . 

357 

m) 

348 

1.165 


Normal 

291 

301 

350 

942 


Per cent, above normal 

23 

53 


75 


,, below ,, 



1 


West Central . . 

District Mean . . 

177 

256 

271 

704 


Normal 

201 

207 

224 

632 


Per cent, above normal 


24 

21 

33 


„ below ,, .. 

12 




North Central 

District Mean. , 

170 

320 

418 

914 


Normal 

194 

243 

32.7 

762 


Per cent, above normal 


32 

20 

52 


,, below „ . . 

9 




Volcanic Plains 

District Mean 

15.3 

228 

377 

758 


Normal 

198 

245 

298 

741 


Per cent, above normal 



27 



,, below ,, .. 

23 

■ 


3 

West Coast . , 

District Mean. . 

177 

346 

(-171 

1,194 


Normal 

255 

297 

• 371 

923 


Per cent, above normal 


16 

81 

06 


„ below „ 

31 





22nd July, 1915. 


N.B.— 100 pMnts= I Inch. 


H. A. HUNT, 

Commonwealth Meteorologist. 
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SUMMARY OF RUTHERGLEN WEATHER. 


C. Blazey, H.Sc. B. Ag.Sc. Field Officer, Rutherglen Experim.ent 
Farm. 

These figures apply to years 1908-1915, i.c., 71 years, and are taken 
from the College Eecord Book. 

Altogether there have been 650 wet days — an average of 86.66 per 
)’ear. 

In the following tables the direction of the wind is that given at 
9 a.ni. daily, and may he taken as indicating fairly the wind for the 
day. A difficulty arises when it is assumed that hocause the wind Is 
recorded, say, as North at 9 a. in. on any particular day, the, rain which 
has preTiousl 3 - fallen has come from that direction. For instance, if 
during the early morning, rain falls from the West, the wind may swing 
round to the south hy 9 a.m. However, on the whole, the 9 a.m, wind 
record is a fair indication of the direction from which the preceding rain 
ha.s fallen, as an oxamiuatioii of the Record Book shows: — 

Table 1. 

Number of days on which rain has fallen from the following direc- 
tions : — 

S.E. .. E. .. N.E. ., N. .. X.W. .. IV. .. S.W, .. S, 

S2 .52 .. 3:tS .. U ,. 2!t .. 2) .. .S7 22 

Table 2. 

Total rain from following directions (points): — 


S.E. 

E. 

X.E. X. X.W, 

W. 

s.w. s, 



Total munber of points. 



1,50-1: 

. . 8ti5 

. . 8.524 .. 400 .. 1,000 

. 025 

.. 2,057 .. 241 



Percentage of total rain. 



c 

o 

. . 5*05% 

.. 55*06% .. 2*07% .. 0*53% . 

. 4-08% 

.. 13*43% 



Tai{lk 3. 



-Vverage fall 

in points from followint; dirot 

•tions, 11 

i\d number of fnli? 

<Mer 1 

incli niid 

50 points: — 



■ S.E. 

E. 

X.E. X. X.W. 

W. 

S.W. s. 



Average fall in points (for one 

day). 


19-4 

.. 19-0 

25*2 .. 29*2 .. 34*5 . 

. 24*0 

.. 2;i*G 11'" 



Falls of more than 1 inch for one day. 


~ 

1 

11 .. 1 .. 2 . 

1 

3 . . - 



Falls of more than 50 [>oints for one flay. 


S 

5 

54 . . . 8 . 

4 

10 ' 



Table 4. 



Av 

erage monthly fall in inches: — 


Oct, A'ov. 

.Tail- 

Feb. Mit. 

A|)i. May Jiiiic July Auk. 

Svpt. 

1*14 .. 

r08..2'28 

.. 1*20. .2*03. .2*82. .2*14.. 1*7: 

3 ..1*78 

.. l*G3 .. 1*04 .. l'2-‘ 


.\verage yearly fall, 20.75. 
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SoMMART. 

]. In every month most of the rain comes from the KE. 

2. For the last seven and a half years nearly 56 per cent, of tlic rain- 
fail has been from this direction, 

3, In summer, wind from the E. or H.E. means warm (hot) weather, 
[iiul rising temperatures. Heavy rains come from the X.E. both summer 
and winter. 

1. Wind from the K.W., W. or S.W. often inean.s boisterous weather 
saninier and winter. Hain from these quarters i.s generally shoisery. 
In summer, when the wind gets round to the S. W. or 8., the temperatui'p 
generally drops. 

' 0 . Easterly rains are few and light. At Becehworth, Tallangattn, 
iVe., I'.ains fro/n this direction are often heavy, but seldom rcaoh Chiltcrii 
m- Rndierglou. 


\'IOTOJ:iIA\ AGRICULTUR.\L STATISTICS, 

AREA UNDER OATS, 1915 16. 


rfitiiiiatc;! Arpa iinilor Oats. St^asim (baaed on information fnrnisiicd by Farmers). 



Affi under 

£*tiiiiato<l .^rca 

CoDntii's. 

Oats 

iiiKler Oars 


(Grain and 

(Orain and 


Hay), lau 15. 

Hay). I')15 10. 


Acres. 

Acres. 

Rourkc 

S3, 990 

96,800 

Oranl 

110,015 

133,500 

Dallioiisie 

21.404 

26, 1 00 

Talbot 

4,), 491 

53,000 

fJrenvillc . . 

37,279 

44,200 

Kipon 

35.077 

39,800 

Lowan 

70.40:5 

83.900 

Roninc 

109.851 

108,700 

Kara Kara 

45,009 

55.400 

Karkarooo 

54,021 

43.100 

Tatchera . . 

30,042 

41.400 

fiiinbower 

24,912 

33.600 

Gladstone 

35,755 

48.300 

Bendigo 

30,992 

.50.200 

Rodnpv 

29.930 

44,300 

Moira 

39,502 

59,900 

Btdatitc .. 

27.757 

30,000 

Bo"onj? 

20.517 

29,900 

Buin Bulu 

31,035 

43,600. 

Other counties 

20,3.412 

2.51.700 

Total 

1,112.710 

1,324,000 

Grain area, 1914-15 

434,815 


Hay area, 1914-15 

677,895 
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VrcTORiAX Agricultural Statistics- 

AREA UNDER WHEAT, 1915-16. 


Estimated Area under Wheat, iSeason 1915-16 (based on information furnislK-d 
by Farmers). 


ronntios. 

Aetiuil Areji 
luuUr Wheat 
((.rain and 
Hay). 1<>U-15. 

l'” timated Aroa 
iindiT Wlu-at 
(llrain and 
liny), iDlu-ir,. 


Acres. 

Acres. 



32,800 

Talbot 

31,296 

44,200 

Oren\ ille . . 

3-1,053 

46,500 

Ham|xlen 

22,401 

30,800 

Eijjoti 

77.0S3 

«0,7(«) 

Lowiin 

201,350 

2ii4,300 

Boruuir 

407,54!) 

505,700 

Kara Kara 

108,820 

229,200 

Weeah 

181,102 

231,.3<Mi 

Karkarooc 

500,708 

t)49,200 

Tatcheva . . 

338,113 

473,400 

Gunbower 

06,760 

88,300 

Gladstone 

150,705 

208,300 

Bendiso . . 

108,105 

257,100 

Kf>dncv 

1«3,92.:> 

205,900 

Moira 

358,14!) 

500.300 

T)elatite . . 

10,651 

.33,000 

Bos^ong 

54,33!) 

72,000 

Other counties 

54,033 

01,800 

Total 

3,0.7l!.))i)7 

4.1))0.800 

(Srain area 

2.8(j3.535 

3,810,800 

lluy area . . 

102,562 

350,000 


>Stooks of Wheat an<l FJoiir iii'^Vit iiHia on 30th .June. 1915, compiled from infonnalion 
roieived from Holder^. 


Wlii.-ri’ Lo''atcd. 

Wh.at, 

* Flour ' 

(Hqni valent 
tn Wheal). 

Total 


Bushels. 

Bushels. 

Bushels. 

On railway sf.ations and in transit 

15,427 ! 

14,200 

29.627 

On sites leased from railways 

In inill.s and stores (other than those on 

120,164 

40,700 

lOO.SM 

railway premises) 

2.34>852 

446,400 

))8I.2.32 

On farms 

212,005 



Total 

582,448 

510,300 

1,)')!)2,748 


’ Eschisivo of quantities held in siiuill iiaki*rics and by stDri-kocpers. 
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Victorian Agbicdltueal Statistics— conlinued . 


area and produce of potatoes, onions, and maize, 191S-14 AND 19U-15. 


I'vmi-tpal Count 


liniirke 

(.'rnnt 

.Moriimgton . . 

Kvdyii 

Paihou5-ie 

Talbot 

(''n'nvjlle 

poKvftvth 

HijjfHt 

Villicfs 

Nornianbv • - 

Buln Biiln . . 
PcinainclcT of SluLu 

Totfil 


Cntiit 

Moniinjrton .. 
Ori'iivilip 
Tohvarth 
Villifis 

Bull! Bill n .. 
KvroflittBpr of State 

Total 





Pioiluce. 


Area in 

Aerc's. ; 





— 


Tnlal, I 

Avcraso 

■(cr Acre. 

IPJS U. 


I9J:{ 14. 

11114-15. 

' 


11)14-1'.. 


Fotaiof'ff’ 

Ton.<. 

Tons. 

Tons. 

Tons. 


G,,oOK 

18,307 

15,170 

2 '30 

2; 33 

10.5o7 

8,808 

23.042 

24,848 

2-27 

2 '79 

11,270 

12,372 

31.200 

4.5.334 

2-1- 

3 ’00 

1,3SH 

1,342 

3,0*12 

4,078 

2 '23 

3*04 

3.840 

3,228 

0,230 

7,000 

1*02 

2 ■30 

S.872 

0,804 

15,200 

17,000 

1-72 

2 ’00 

1,048 

1.0ii3 

.3,174 

3,012 

ro.3 

2-83 

l,3o4 

1.300 

3.004 

2,047 

2 '20 

2 '20 

1,0.>3 

1.344 

2.5<»5 

2,-59 1 

i'33 

1'93 

5,708 

5,302 

20.H70 

15,347 

3 'GO 

2 '85 

2.475 

1.020 

0,0(17 

1.117 

2-10 

2'U 

I 1,3S0 

1,108 

2,024 

1.801 

1 >00 

I '5.5 

1 8.031 

8.303 

23,173 

34,704 

2 'SO 

4 '15 

! 8,141 

5.721 

10,047 

9,842 

! 2 '08 

1 *72 

74..‘)74 

^ 05-405 

170.«»02 

189.225 

2 '37 

2-89 


I 



Oi/iom. 

Tons. 

'Pon.*. 

Tuns. ] 

Tuns. 

I-llK! 

1.157 

4.014 1 

4.117 

, 3 '59 

3' 50 

7411 : 

l.lOO 

2.4<)5 i 

3.1 10 

3 '25 

2-0i» 

' 547 ; 

1.244 

■ 2.4U7; 

5,794 

1 '40 


l,57i»i 

2.i:u 

5.030 j 

i 4,820 

3-59 

2'20> 

594 ! 

! 803 

3.<.K>5 1 
3.483 ' 

2.737 

5'Ui 

3'4i 

009! 

1.039 

3.118.8 

5 '72 

! 3‘5<> 

.500 

1 037 

2,10aHI 

! 6.(172 

3 '83 

1 0'48 

377 

j 424 

L5TT ! 

1 1.178 

4'IH 

1 2-78 

0.I2I 

8.937 ' 

24.755 

3l.528j 4-04 

3 ‘53 









Bu.shels. 

Bushels. 

BusheU. 

Bushels. 

Delalite 

1.095 

1.120 

28.070 

13.32S 

25-04 

11 '90 

Bagotijr 

974 

1,088 

21,525 

15,820 

22-10 

14'54 

t'roaiineolong 

2.121 

3,023 

114.739 

218.9S0 

54-12 

72-44 

raiiibo 

3.144 

3,31 1 

195,840 

248,789 

02 '29 

75 '14 

Jtarge 

4.015 

3,550 

177.102 

209.113 

44'I1 

58 '89 


4,om) 

.5,050 

209,401 

2G0.580 

42-23 

51 '54 

Ruin , . 

379 

.502 

13.401 

20,391 

35*30 

10 '02 

lh’n)ain«UT of State . . 

1,274 

1,777 

40,335 

31,100 

31 -00 

17-50 

'Potal 

17.902 

19,433 

800,529 

1,018,419 

4 4 •,57 

63TI 


OHivn of the Government iStatbst. 
-Mvlboiirne. 4th August, 1015. 


A. M. LAUGHTON, 

Government Statist. 
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FIFTH VICTORIAN EGG LAYING 

COMPETITION 


1915-1916. 



J 


Commenced 15th April, 1915; concluding 14th April 

1916. 


( 

:30NDUCTED AT 

THE BURNLEY SCHOOL OF HORTICULTURE. 

Six 




Totals. 



Birds. 

Breeds. 

Owner. 



— 

Position in 
0onip6ti" 

Pen 

No, 



15.4.15 

to 

15-8-15 

to 

Five 

tion. 




14.6.15 

14-9.15 

months. 




1 

LIGHT BREEDS. 





Wet Mash. 





53 

White Leghorns . . 

W.G. Swift 

.503 

135 

060 

1 

21 

>» 

B. 11. Harris 

511 

146 

057 

2 

36 

II 

G. McDonnell . . 

503 

145 

048 

3 

19 

»> 

L. 0. Broadbent 

489 

157 

046 

4 

6 


J.J. West 

484 

154 

638 

5 

2 

>» • • 

C. A. Lawson . . 

490 

144 

034 

0 

34 

It 

H. McKenzie and Son . . 

472 

153 

025 

7 

8 


C.J. Jackson .. 

407 

143 

010 

g 

10 


A.E.Tuttleby .. 

461 

U5 

COO 

9 

42 

II • • 

W. M. Bayles . . 

466 

147 

003 

10 

9 


J. Schwabb 

462 

137 

599 

11 

6 

» 

F. Doldisscn 

460 

137 

597 

12 

7 


.Marville Poultry Farm . . 

459 

136 

595 

13 

26 


A.Mowatt 

441 

144 

585 


16 

11 . . 

X. Burston 

456 

129 

585 

j 

44 


Mrs. F. M. OUver 

433 

143 

570 

Id 

16 

•1 

D. Adams 

444 

123 

567 

17 

4 


K. Hay 

423 

133 

.536 

18 

30 


A. K. Silbcrcisen 

410 

142 

5.52 

) 1/1 

32 

11 

F. Hodges 

419 

133 

.552 

1 19 

60 

11 • • 

H. r. Brock 

418 

132 


21 

39 


W. >f. Sewell . . 

396 

132 

’348 

22 

1 

It 

Mrs. H. Stevenson 

402 

Ml 

543 

23 

50 


John Hood 

403 

130 

533 

i 0. 

2S 

,, (5 birds) 

Giddy and Son . . 

415 

IL8 

533 

1 

11 


J. U. Brigden 

390 

141 

531 

26 

3 


J. 11. Gill 

386 

141 

•527 

'> 0? 

54 


W'. 0. Clingin .. 

374 

133 

527 


24 

»» • • 

Lysbeth Poultry Farm . . 

389 

137 

320 

29 

59 

ft 

W. G. Osburne . . 

3T1 

131 

522 

30 

49 

ft 

Bennett and Chapman . . 

892 

127 

.519 

Si 

13 


T. Hustler 

372 

140 

512 


33 

„ (5 birds) 

A. W. Hall 

379 

133 

512 

j 

28 

„ 

B. Lethbridge . . 

378 

133 

511 

34 

23 


Fulham Park 

372 

130 

508 

35 

48 


C. J.Beattv .. 

364 

143 

507 

36 

15 


H.X. H Mirams 

378 

119 

497 

37 

55 


W. N. OMIullanc 

354 

139 

493 

38 

57 


B. Mitchell 

360 

118 

478 

39 

47 


J. C. Armstrong 

331 

137 

408 

40 

62 


A. A- Sandland .. 

349 

118 

467 

41 

20 


B. W. Pope 

321 

144 

405 

42 

27 

„ 

J. A. Stahl 

307 

1,32 

430 

43 

43 

» 

H. I. Merrick . . 

336 

115 

451 

44 

12 

It 

G. Hayman 

305 

141 

146 

45 

58 


ThirkcU and Smith 

313 

131 

444 

46 

41 


J. A- Donaldson 

313 

126 

441 

47 

45 


South Yan Yean Poultry 

318 

121 

430 

48 



Farm 





36 

» 

Weldon Poultry Yards , . 

310 

113 

432 

49 

46 


B. Berry 

300 

130 

430 

50 

22 


S. Buscamb 

• 280 

149 

429 

51 

40 

,, 

C- C- Dunn 

314 

114 

428 

5- 

37 


A . B.OSS 

277 

122 

399 

53 

14 


W. Flood 

303 

73 

378 

54 

56 

,, (5 birds) 

C. Hurst 

259 

113 

372 

55 

81 


li. 31cLuan 

196 

125 

321 

50 



Total 

21,683 

7.554 

29, 237 
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Fifth Victorian Kgg-laying Competition, 1915 - 16 — cowfiwMerf. 


Six 




Totals. 


Position la 

Ten 

Breeds. 

Owner. 

J5.4.15 

to 

14.8.15. 

15 8 15 
to 

14 9 15. 

Five 

months. 

Competl' 

tion. 


White Legliorna .. 

, 

LIGHT BREEDS. 

Det Mash. 

\V. H. Robbins . . .. i 56 I 

132 

713 

1 

68 

H. McKenaie and Son 

423 

151 

574 

2 


E. JUacBrown . . 

450 

123 


3 



fl. Haubury 

W. M. Bayles . . 

420 

127 

.5.50 

4 



410 

13.) 

.554 

3 



Lvsbeth Poultry Farm . . 

393 

US 

541 

6 



Mrs. E. Zimmerman 

394 

136 

530 

' 7 



R. A- Lawson . . 

.376 

147 

523 

8 



A. II. Padman .. 

349 

158 

507 

9 



A. A. Sandbiml . . 

363 

140 

503 

10 



Thirkell and Smith 

339 

13.5 

474 

11 



Benwerren Era Farm 

313 

150 

463 

12 



Mrs. H. Stevenson 

.1(11 

l.'i" 

458 

13 



0. C. Dunn 

318 

135 

J53 

14 



Moritz Bros. 

320 

128 

448 

15 

77 


South Van Yean Poultry 
Farm 

0. L. Lindrca . . 

21S 

U1 

359 

16 



200 

153 

353 

17 



J. H. Gill 

240 

107 

347 

18 

75 

.. 

Fulham Park .. 

237 

91 

328 

19 



Total 

0.0 13 

2,614 

9,2.57 



HEAVV BREEDS. 
^VET Mash. 


87 

Black OrjOnutons . . 

M.arville Poultry Farm . . i 

507 

156 

603 

1 

:0f) 

„ (•> bird*) 

J.H. Wtiglil .. ..1 

524 

134 

6.58 

2 

86 


C. E. Graham .. 

470 

173 

049 

3 

81 


Mrs. T. W- Pearce . , | 

51.5 

129 

G44 

4 

85 


11. H. Pump .. -.1 

445 

147 

592 

b 

90 

,, (.5 birds) 

Oaklands Poultry Farm . . > 

455 

121 

.570 

6 

88 

» 

.7. .McAlhn . . . . ■ 

420 

150 

.170 

7 

94 

.. (5 birds) 

D. Fisher . . . . : 

450 

117 

567 

8 

89 

Rhode l&taml Kuds 

Ji. W. Hippo . . 

413 

149 

')(»2 

9 

93 

Black Orpingt ons ■ . 

L- W- Parker .. 

300 

y,:. 

545 

10 

99 

• . 

L. Mcl-c.-ui 

392 

137 

.529 

11 

87 


W. C- Spencer . . 

390 

1)3 

523 

12 

91 


A. Orccnhalgh .. 

300 

124 

4')0 

13 

84 


Cowan Bros. 

352 

131 

483 

14 

95 

Sliver Wyandottes. . 

W. H. Forsyth . . 

351 

123 

474 

15 

92 

Black Orpinctons . . 

J, Og'len 

30S 

145 

453 

10 

90 

White Orpingtons . . 

Stranks Bros. . . 

349 

81 

430 

17 

83 

Bhic'k Orpington*. . 

G- Mayberry . . . . ■ 

272 

114 


18 

98 

FaveroIIes 

K. Courtenay .. 

226 

134 

360 

19 

82 

White WyandoUcs 

J. B. Brigden . . . . 

104 

128 

232 ^ 

20 



Total . . . . 1 

7,705 

2.681 

10.380 



Report for Month Ending 14th September, 1915. 

The weatlier conditions for the moiitli were seasonable, a great deal 
"f north-west wind with light rains alternating with fine, dear days. 
Thp birds are in excellent condition, and laying very fast. (The week 
ending 16th September was the highest figures for one week’s laying yet 
done at Burnley,) One lien died during the month, and a number were 
broody. The rainfall for the month was 174 points. 

department of Agriculture, A, HART, 

Melbourne, Victoria. Chief Poultry Expert. 
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OllOIlARD AND GARDEN NOTES. 


E. E. Pescott, F.L.S., Principal, School of Horticulture, BurnUij. 

The Orchard. 

Cultivation. 

Orchard ploughing should now be finished, and the main work for 
the next few months will be an endeavour to keep the soil surface loose 
friable, and well opened. The consolidation of the surfaces must be 
avoided, a.s a hard, compact surface means the loss of much soil moisture 
by means of capillary attraction. So that, after rains, heavy dews, 
spray pump, and other traffic, it will be desirable to run the haiTows 
through the orchard, to keep the .surface well broken, and .so as to obtain 
a good earth mulch. If, after ploughing, it he found that the .surface 
is cloddy, and that the harrows will not break the clods down, the soil 
miLst be well rolled with a spike or an ordinary round roller, and then 
aflerrvards harrowed. 

Green manure crops should now be ploughed under; if these crops 
are at all abundant in growth, they should bo well rolled or drugged 
down with a chain, or they should he rnn over with a disc. Any of 
the.so means ivill assist in getting the whole of the crop underground, 
Avhieh is a desideraltim. 

In addition to the retention of soil moisture, cultivation of the 
orchard will suppress all weeds, which rob the trees of both water and 
food. The suppression is an important work in the spring and early 
summer, and weeds should be rigorously hoed or cultivated out. 

Speatino. 

Poach aphis will be claiming attention, as it will now be present in 
full force, if ui> winter spraying has been carried out. Tlie spray foi' 
the present time is a strong nicotine solution, to be sprayed frequently, 
•SO long as the insects are pre.^eiit. 

.Vs apple and pear hlos.soms are, bursting, the frees should be sprayed 
with Bordeaux ml.xture for Black Spot, If this has been delayed, the 
sulphate of copper may be' added to the first arsenate of lead spray, for 
codlin moth, using 1 lb. of Conner sulphate to 50 gallons of the spray. 

.\s ,«ooii as the apple and pear blo.ssoiTis dro]>, it is time to prepare 
the ar.seiiate of lead spraying against the larvse of the codlin moth. 
Early applications are neees.sarv; and one. or two applications at the 
beginning of the season, while the apples arc growing quickly, nill he 
very efficacious. 


Ge.veral. 

Grafts on young and old trees will need constant observation; they 
must not be allowed to become too dry; tlic sap and growth must not 
be restricted by the ties; and, if the growths become iindul,v long, llicr 
should be pinched back to make, the growths sturdy'. The foliage 
always be benefited by a water spraying when the weather is hot, ttiy. 
or windy. , , . 

Citrus trees may be planted out; watering at planting and giving tiie 
foliage an occasional water sprinkling H-ill be beneficial to tlic young 
trees. 
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Vegetable Garden, 

Tlie surface soil requires to be well pulverized at this time of the 
yeius it should be kept well hoed, especially after tlie necessary frequent 
waterings, and all weeds must be suppressed. Apart from their harmful- 
iie.s.s in robbing plants of food and moisture, the weeds, if allowed to 
rcuitin and seed, become a menace to future economical work. 

The top dressing and weeding of asparagus beds wdll now be 
necessary; the beds should be well cut over as often as necessary, 
mnioving all growths, small and large. It is a mistake to allow the 
small stems to grow on, beeause they may be too small for cutting. 

Planting of tomatoes may now be carried out; all early planted 
plants should be fed, staked, and the laterals pinched out. A little 
bonedust or superphosphate may be given, but these are not equal to 
uninial manures, if the latter arc available. Chemical manures should 
only be given in a limited quantity; 6 cwt. or 7 cwt. per acre would 
be a heavy dressing, and this works out at nearly 8 ozs. per square 
viU'd. Vegetable-growers may easily try this for themselves, and it will 
snoii he .seen that 3 ozs. scattered over a square yard of surface will 
aiJiieav to be a very light dressing. 

Fi-eiieh beans, carrot, parsnip, celery, radish, peas, and turnip seed 
mav now he sown. Seeds of cucumber, melon and pumpkin family, may 
now be .soini in the open ground. .\U seedlings may he transplanted 
nil favorable days, and it will be well (o sprinkle the tops when planting 
nut, as well as to water the roots. 

Flower Garden. 

.ts in other sections, there should be no clods on the surface, the soil 
sliould he friable, and no surface cracking should he allowed. As ofte.n 
ns a wiitci'ing is given, so a hoeing should succeed this work. Flowering 
pl.uii.s suffer e.vccedingly through loss of soil nioislnre, and hard and 
compact .surface.s are detrimental to their successful growth. It is 
always helpful to [ihuits, and espeeially .so on hot, sunny and windy days, 
10 bale file surfaec well liocd. In addition to conserving the soil water, 
it creates cool .soil conditions, which are so helpful to good root action at 
this .sea.son of the year. Hoeing also keeps doini the weeds, wliieli need 
kce|)ing down, and which shotiM not be allowed to seed in the beds. 

Hoses will need attention, .as both rose aphis and mildew will be 
making their ap)iearanee. For the former, strong tobacco and soap 
■“pr.ays, ])ine sjiray, benzole eninlsion, and soaperinc are all very helpful 
ill its eradication. For mildew, the plants should he dusted with sulphur 
alien the foliage is moist, a dusting of sul[ihnr on the ground under 
the bushes will be ,iseful, as the fumes will be helpfiil in eliecking the 
luiigns. .\]1 le.af-eating insects on nnv filant.s may now be suppressed 
auli arsenate of lead or Paris green. 

Beds should be well dug over in preparation for clirysaiitbenuim or 
diililia planting; if these plants ai’e not to be grown In separate beds, 
tt few may be planted out for early flowering. 

Bulbs that have finished flowering, and that have lost their foliage, 
dtoiild be lifted and stored. Tlie foliage must not be cut off while it 
ts still green, as this means loss of sap and energy'. 

Trader and half-hardy and other annuals may be planted out for 
siinuner and autuinii flow’ers. These include asters, zinnias, salvias, 
“alsains, amaraiitlius, celosias, &c., lobelia, bedding begonias, iresines, 
and altornantheras may also be planted in the beds and borders. 
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REMINDERS FOR NOVEMBER. 

Live Stock. 

Horses. — (Jontinne to feed stable horses well; add a ration of greenstiifT 
Rug at night. Continue hay or straw, chaffed or whole, to grasa-fed horses 
Feed old and hadly-foiMlitioncd horses liberally. Tf too fat, inarea due to foaj* 
should bo jmt on poorer pasture. Turn out workers due for a spell at grass 
view of sand trouble this year horses which have l)eeu paddoekod all the winter 
should not bo put to work until properly conditioned and any sand accunnihitinn 
got rid of. A course of three or four bran tnashos, after a twelve hours' fast 
followed by 1 to H pints of linseed oil, is helpful. Repeat in two or three ii;u« 
if accessary. Colts to be gelded .should be operated on before hot weather set« in 

Cattle. — Kxcept on rare occasions, rugs may now be used on cows on cold 
and wet nights only. Continue giving hay or straw. Beware of milk fever 
Read up method of treatment in Yfiar-Book of Agriculture, 1905, Have cows' 
milk weighed and tested for butter fat. Rear heifer calves from cows giviury 
satisfactory results. Give ealves a warm dry shed and a good grass run. Kcco 
calves’ premises scrupulously clean and regularly disinfected with Phenvle or 
Condy's Fluid. Feeding vessels must be kept clean. Slcim milk slioiild bo 
scalded, unless it is known that the cows are healthy. Give the calves a regular 
quantity, and do not overfeed. Bettor loo little than too much. Give milk at 
blood heat. Dehorn all calves, e.xcept those required for stud or show purposes. 

Figs. — S upply plenty of bedding in well-ventilated styes. Keep 
clean and dry, and feeding troughs clean and wholesome. Sows may now'll 
turned into grass run. Rend articles on brei'ding and feeding and bousinj- in 
Journah. April. 1912, Jnn<*. 1913, and May, lOla. 

SuKEi'. — Prepare for «lip()ing. Asrortaiii e.vuct ('(uitents of Imth lieforc mixing 
Powder or ]mste dips have the most lasting ellVct. particularly where the liev 
have been bad. llohl slmep in the bath not less than half a misnitet If badly 
infested, longer. Submerge hoa<ls twice, but allow them to rise ipiickly — most 
deaths after dipping are tUie to gross eartdessness in bolding sheep under too 
long, the <lip wash being taken irt <in to (he lungs. Dip full grown sheep fii'-jt. 
lambs last. Yard ovt-r night. Dip while <nnpty. and avoi<l fouling tlie 

drainer so nuK-h. Coininencf* early in the «lay, and allow sheep to dry befure 
nightfall. Avoid travelling long <listan(es p, and from baths, and' dipping 
shoop while overheated. Do not roughly throw sheep in. Avoid filthy hiitlis; 
tliis increases a <lead tip in hot ar<*as. 

POLLTRY. — Provide plenty of green food and shade. Watch for vcnriin; 
spray crevices of perches and houses with crude carbolic acid, 1 in 00. Kei-p 
water clean and cool, and out of the sun. One packet of Fpsom salts sliouhl he 
giV(Mi to thirty birds through the mash. Uemovc all male birds from tlic flock, 
Ijjfertile eggs arc preferable when pickling, oi- when placed in cot)! .stmuigc. 

Cultivation. 

Farm. — P lant main crop of potatoes. Cut hay and silage. Wood early 
potatoes. Sow maize and millets. Weed tobacco bods, and water, if dry. 

Orchard. — P loughing, harrowing, and cultivating to be continueri. WcerU 
to bo kept do'vn. Secure, pinch, and spray grafts with water. Spray freqnectly 
for codlin moth, pear and cherry sing, and peach aphis. Plant out citrus tree!?. 

Vegetable Garde:?, — Hoe and mulch surface. Suppress weeds. Wnter 
where dry and hoe afterwards. Disbud and pinch back tomato plants. Sow 
celery, French beans, peas, lettuce, cucumber, melon, &c., seeds. 

Flower Garden’. — Water and mulch. Cultivate and keep down weecl?^. 
Thin out w’eak wood from roses. Prune early all flowering shrubs that hau 
finished flowering. laft and store bulbs. Plant out dahlias and chrysaatif 
mums. Diquid-mamire herbaceous perennials. , ^ 

Vineyard, — Field grafts require careful attention in the way of reniow 0^ 
suckers and scion roots. Cultural work, such as scarifying and hoemg. 
he actively pushed forward, so as to provide as gt)od a “mulch’ as 
during summer. Proeeed with tying up, stopping and topping. Avoid 
topping, summer pruning Ixdng usually more injurious than useful m 
rlry climates. Cincture Zante currant vines after flower caps have 
second sulphuring just ])efore blossoming, whcrev<T Oidium was ])rc\’ciien 
year. 

(::cllar . — Same as last month. 



